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CHAPTER I 
INTRODUCTION 
Problems of economically depressed rural areas have long plagued 
economists, policy makers, and residents in those areas, In recent 
years, a wide range of programs has been implemented to assist rural 
communities in achieving economic development. However, some regions 
still lag far behind as compared to the growth of the nation as a 
whole. 
Oklahoma is a typical low-income, rural area, Rapid regional 
growth has been anticipated since the 1970 completion of the McClellan-
Kerr Arkansas River Navigation System, the largest civil works project 
ever undertaken by the Corps of Engineers. Major functions of the 
multipurpose project include navigation, flood control, water supply, 
hydro-electric power generation, and recreation. Economic growth, as 
foreseen by the public, is expected to be induced by expansion of the 
manufacturing sector, which in turn is generated by incoming firms and 
industries in response to 'the available low-cost waterway transportation. 
Before regional planning at the state and local level or in the 
private sector can properly be made to meet the expected change in the 
economic structure, several questions must be answered, First of all, 
attraction of waterway transportation in the region, if it exists, does 
not necessarily imply that expansion of all industries will occur. 
Since factors affecting selection of firm location may vary from 
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industry to industry, it is important to know the role of transportation, 
especially by water, in various industries. If waterway user industries 
do engage in rapid expansion, the next question would be how other 
industries will react. Finally, given the impact of the waterway on the 
industry expansion, changes in other aspects of the regional economy and 
the magnitude of change are critical also. If the impact turns out to 
be insignificant, then other strategies of attracting industries in 
addition to water resource investment should be sought. Therefore, a 
study which leads to identifying the role of waterway transportation in 
the growth of regional economy is essential. 
A Brief History of the Arkansas River 
Navigation on the Arkansas River began in the 1700s. Congress 
began authorizing navigation improvements on the river in 1832 to 
facilitate the increasing traffic on the river, However, continuous 
floods impeded the progress and regularly low water retarded the travel. 
Railroad development in the late 1800s then replaced water as the 
primary mode of transportation in the region. 
The feasibility of navigation on the river was determined in 1943 
by the Arkansas River Survey Board, appointed by the Chief of the Corps 
of Engineers. In 1946, Congress authorized the development of the 
multi-purpose Arkansas River project in the Rivers and Harbors Act. 
Because of appropriation problems construction was not begun until 1957. 
Navigation was opened from the Mississippi River to Little Rock, 
Arkansas, in December, 1968; to Fort Smith, Arkansas, in December, 1969; 
and finally to the Tulsa Port of Catoosa, Oklahoma, in December, 1970. 
The waterway was designated by Congress as the McClellan-Kerr Arkansas 
River Navigation System. The official dedication of the waterway 
occurred in June, 1971. 
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The total cost of the project is approximately $1.2 billion; half 
of which was invested in each of the two states, Arkansas and Oklahoma. 
Seventeen locks and dams, twelve in Arkansas and five in Oklahoma, were 
constructed. In eastern Oklahoma, there are five upstream lakes not 
only serving to regulate the water level in the operation of the water-
way but also providing excellent recreation areas. 
Major commodity groups transported on the Arkansas waterway include 
sand, gravel and crushed rock, waterway improvement materials, petroleum 
and products, grains, ores and minerals, coal and lignite, steel and 
iron, fertilizers and chemicals, etc, Annual tonnages, by type of ship-
ment and by commodity group, shipped on the Oklahoma portion of the 
Arkansas River from 1971 to 1976 are presented in Table I. It is fore-
cast that shipments on the entire system (including the Arkansas por-
tion) will exceed 13 million tons by 1980. 
Study Area 
Selecting an appropriate study area for impact analysis is a 
difficult task, since the extent of the effects of a change in exogen-
ous force is not known before completion of the study. The intensity 
of impact varies with the type and force of the change. Sometimes a 
shock in a region brings about significant influences only on the 
regional economy; a boom in a small town resulting from the discovery 
of a new energy source in the vicinity is an example. However, it is 
not unusual that influences extend to distant areas, even when notice-
able impacts are not realized in the region initiating the change. For 
Year 
TABLE I 
TONNAGES OF SHIPMENT ON THE ARKANSAS RIVER 
NAVIGATION SYSTEM, OKLAHOMA PORTION, 
1971-1976 
1971 1972 1973 1974 1975 
Tonnage hy Type of Shipment 
Total 
Inbound a/ 
Outbound f:~/ 
Internal~/ 
215,928 
159,926 
51, 964 
4,038 
Tonnage' by Commodity Group 
Total 
Grain 
Coal 
Sand and Gravel 
Rock 
Petroleum 
Molasses 
Paper 
Chemicals 
Fertil i zc•rs 
Iron and Steel 
Metal Products 
Mis ce 11 anc;ms 
215,928 
1,000 
1,400 
25,634 
8,400 
8,500 
150,831 
9,0(1] 
1,115,871 
310, 616 
521,348 
283,907 
1,115,871 
9,386 
461,839 
111, 400 
162,016 
16,490 
9,871 
19,635 
92' 5 77 
192,500 
40,'57 
851,875 
199,264 
282,839 
369, 772 
851,875 
66,188 
181,075 
206,900 
142,231 
4,119 
4, 700 
8,625 
14,709 
48,389 
147,853 
27,086 
902,610 
218,405 
416,075 
268,130 
902,610 
199,900 
174,700 
120,420 
118,384 
12,832 
17,050 
6,250 
23,001 
45,750 
157,557 
26,766 
881, 094 
233,624 
520,518 
126,952 
881,094 
287,339 
167,868 
123,534 
19,106 
31,316 
81,850 
123,973 
11, 7 50 
34,358 
1976 
1,772,771 
291,627 
1,255,553 
225 ,591 
1, 772, 771 
353' 395 
191,484 
124,525 
103,891 
666,970 
60,026 
63,252 
123,066 
47,332 
38,830 
a/ l11hound 111t·:r11s I r·:rl.lic lt'nninating cit pnints in Oklahoma; outbound means traffic 
origin:rting at p<>ints in Oklahoma; internal means traffic originating and terminating 
.:.ll points in Okl:1l1Dm~1. 
Sourc·c•: Li. S. Arr11v Corps of Engineers, Tulsa District. 
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instance, a new highway connecting cities A and B in a state may gen-
erate greater benefits to neighboring states using the highway as a 
shortcut than those two cities. Furthermore, the determination of 
impacts will be extremely complicated when the interdependencies and 
feedbacks among sectors and regions are taken into considerations. 
The study area is confined in the state of Oklahoma (Figure 1). 
An ideal study area would be obtained by specifying a zone of certain 
width, say, 150 miles, running parallel to the river on both sides. 
But this would make data collection difficult. Although the Arkansas 
River traverses through only part of the state, Tulsa (the second 
largest population center in the state) is located by the river; and 
Oklahoma City (the largest city in the state) is only 90 miles south-
west of Tulsa (connected by Interstate 44). Hertce, it was reasonable 
to select the state as the study region. Due to data and time limita-
tions, it was decided not to include the Arkansas portion of the 
Navigation System in the study. 
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Seventy-seven counties are in the state of Oklahoma. The state 
contains about 70 thousand square miles of land area and a population of 
2.56 million in 1970. More details in demographic and socio-economic 
characteristics will be presented in later chapters. 
Objectives 
The major objective of the study is to identify the role of the 
$1.2 billion navigation project in promoting economic growth in a pre-
dominantly rural state, and in generating regional income through trans-
portation and recreation functions. Functions other than navigation 
and recreation will not be considered. Specific objectives are as 
follows: 
CIMA/IRON TCXAS llCAllUI ALFALFA GR~NT KAT NOWATA CRA" ~ 
~ 
---------------"'-------.J.nus GAllFIELO llOGCRS MAYCS MA.l'OR 
O{W{I' LAIN{ K1NGrlSH{R LOGA/f Cll{ltO. 
CANADIAN OKLAHOMA 
BECKHAM 
WASHITA 
Figure 1. 
COMA/lot{ 
Location of the McClellan-Kerr Arkansas River Navigation 
System in the State of Oklahoma 
DAJlf 
1. to determine relative importance of selected factors, 
particularly transportation, affecting location of industries; 
2. to estimate direct impact on major industries that might use 
water transportation intensively; 
3. to estimate total impact of the waterway transportation on 
the entire state economy; 
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4. to measure the economic effects from recreational v~sitations 
and investments made on the Navigation System; and, 
5. to forecast the change in population resulting from the 
waterway transportation and recreation. 
Procedures 
Procedures to accomplish each specific objective are briefly 
.described below. 
1. A set of factors affecting the selection of location will be 
chosen from several previous studies and will be used to evaluate how 
industries perceive the importance of those factors. 
2. Data on interregional trade and transportation census will be 
employed to determine the direct effect of the water transport on 
selected industries, 
3. An interregional input-output model will be constructed and the 
results used to trace interdependence among various industries. The 
total impact of the waterway transportation then will be estimated from 
the interdependence. 
4. Data from recreation surveys will be applied to measure 
employment and income generated from participation in water-oriented 
recreational activities. 
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5. A regional model including a demographic sector will be 
constructed to estimate the future change in state population. Simula-
tion techniques will be utilized. 
Organization of the Study 
Several studies on industry location and water resource investment 
are discussed in Chapter II to show the role of transportation in 
selecting location. The basic concept of the analytical tool used in 
the study is discussed in Chapter III. The model for estimating direct 
and total impacts of the water transportation on the state economy is 
developed in Chapter IV. The results of that model are presented in 
Chapter IV also. The estimation of recreation impacts of the Arkansas 
River Navigation System is presented in Chapter V. The demographic 
simulation model and the results of the simulation are discussed in 
Chapter VI. Finally, the study is summarized in Chapter VII. 
CHAPTER II 
FIRM LOCATION AND REGIONAL GROWTH 
Location Theory of the Firm 
Early location theory has indicated that a firm would select its 
location such that transport costs of raw materials, semi-finished 
products and final products are minimized; that is, other things being 
equal, the firm can maximize its profits by choosing such a location 
(3). The validity of the theory depends upon whether underlying assump-
tions are met, These assumptions include spatially constant prices of 
factors and products, the same processing costs among various locations 
under consideration, profit-maximization firms, no personal preference 
of a particular location over another, and ignorance of competitors. 
In practice, these assumptions can not be met. For instance, there 
are variations in labor costs, taxes, energy costs, and land prices 
among different regions. A firm's profit is not likely to be determined 
solely by the transport costs incurred in shipping raw materials and 
products. In some cases, preferences of management may affect the 
location selected. Moreover, a firm may try to maximize its sales sub-
ject to certain level of profits instead of profits alone (5). Hence, 
the market potential may be .more important than transport costs in the 
selection of location for a sales maximization firm. Under these cir-
cumstances where "other things are not equal," the applicability of the 
theory becomes quite limited. By relaxing some of the assumptions the 
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theory may still be useful in explaining how and why the location of a 
firm should be chosen. But the optimum location of one firm does not 
necessarily suggest optimum for another firm unless the location f ac-
tors and their relative importance or weight are identical for both 
firms. 
Based on the incentives of minimizing transportation costs of the 
firm, some industries may be classified as material-oriented and others 
market-oriented. Hoover (15, pp. 31-38) has pointed out, when loss of 
weight occurs during the production process, when procurement costs per 
ton-mile are greater than distribution costs, when materials are 
perishable, and when a large amount of fuel is required, location close 
to source of material is more economical. Industries such as beet 
sugar, cement, glass, and cottonseed-crushing, belcng in this category. 
On the other hand, orientation to markets is important to industries 
involving weight gain during processing or higher distribution costs 
on products per ton-mile than procurement costs on materials; for 
example, beverage and baking industries. 
However, intermediate location may be feasible for industries to 
which the attractions of markets and sources are about equal, and for 
which trans-shipment (transfer between different means of transport) 
is required. Flour milling is an example since the relative cheap and 
bulky raw product and the finished product have nearly the same trans-
port costs per ton-mile (15). It follows that ports and railDeads 
possess a potential of becoming manufacturing centers. 
This classification does not give a satisfactory explanation of 
the location pattern of manufacturing industries. Automobiles, tires, 
aircraft, household appliances, and some other industries do not appear 
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to be market- or source-oriented. The types of orientation cited above 
are a result of sensitivity to transportation. That is, industries 
subject to relative high transport costs in terms of per dollar of pro-
duct or per ton of shipment are more sensitive to transportation and 
tend to adhere to location where required transportation services are 
available at lower costs. Conversely, location of transportation 
insensitive industries may be determined by factors other than 
transportation. 
There have been numerous empirical studies on location decisions 
in industries or firms (8) (13) (24). Data obtained from surveys of 
firms or interviews with executives were frequently used. Generally, 
the study area selected was confined to relatively small regions such 
as a state, a metropolitan area or an area consisting of several 
counties in a state. Before a few of these studies are discussed in 
the following section, it is important to know why new firms are estab-
lished or existing firms are expanded and how the locations are 
selected. 
The process of location decision has been studied by Dean (10) who 
interviewed 150 manufacturing firms in the East and the Midwest during 
the period from September 1966 to September 1969. It was found that 
the decision making in large firms is highly specialized and involves 
very few personal factors. In this study, a large firm is characterized 
by (1) having 500 employees or more, (2) serving national and regional 
markets, and (3) possessing one or more branch plants besides the main 
plant, 
After the sales forecast is made for a certain length of time (say, 
five or ten years) then if a plant has insufficient capacity to produce 
' 
12 
the projected output, a decision must be made as to whether or not 
other plaqt(s) already in operation will have excess capacity. When 
excess capacity is not available, the management must decide if the 
additional production can be contracted from another firm. If this 
approach is again found infeasible, then expansion of existing capacity 
will be considered. The decision on a new plant will finally be made 
when expansion of existing plant(s) appears to be impossible or 
undesirable. 
During the search for a new plant location, a region is determined 
first. Selecting a region would primarily depend on market potential 
and market share, particularly if the plant is to serve a regional mar-
ket. For a plant serving nationwide market, the market considerations 
are of less importance. Sometimes a subregion may be chosen before a 
specific community is determined, The last step is to select a site on 
which the new plant is established. The search for a site and the 
search for a community may be carried out at the same time; the "second 
best" community will be considered if the available site cannot be 
found in the most desirable community. 
The decision process of small firms differs from that of large 
firms. First of all, the owners' preferences may enter the process. 
Since the market area of a small firm is usually local or regional, the 
selection of a region or a subregion may be bypassed, Dean also found 
that the owners are located in their market area in most cases, and that 
plant location is selected within the "activity space" or the "direct 
contact" space of the owners (10). Activity space is the area in which 
personal or business contacts, directly or indirectly, are possible. 
A portion of the activity space, where direct contacts can be made, is 
called direct contact space. In general, very few alternatives of 
location decision exist due to limited time and funds of small firms. 
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A flow chart shown in Figure 2 will be helpful in presenting the 
stages of the decision process. It should be noted that decisions on 
location of a new plant for a large firm may be made several years be-
fore operations begin, which is not expressed in the chart. 
Empirical Location Studies 
Michigan Study 
A study done by Mueller, Wilken and Wood (24) analyzed the 
attractiveness of Michigan as an industrial location, Satisfactions or 
dissatisfactions of manufacturers with selected factors were used as a 
measurement of attractiveness. In this study, location decisions in 
terms of new plant establishment, relocation and expansion also were 
investigated. Data were obtained by personal interviews with top 
executives of 239 manufacturing plants in Michigan and with 57 plant 
executives in three metropolitan areas in Ohio. 
Each respondent was asked to select the five most important factors 
from a list of 21 locational factors which affected the selection of 
his present location. Labor costs, proximity to markets, availability 
of skilled labor, attitude of the state and conununity toward industry, 
taxes, and proximity to materials were identified most frequently as 
important factors. The degree of importance did not vary substantially 
among firms of different sizes and among six industry groups (transpor-
tation equipment, machinery, metal, petro-chemical, consumer goods, and 
primary materials). Thus, the results seemed to confirm the location 
theory which emphasizes market and cost factors (15). 
Site 
Community 
Sub-region 
Region 
' 
I 
I 
I 
I 
Increase 
in 
Final 
Demand 
Code 
0 Process 
( ) Decision 
.<> Ending 
D Exogenous force 
Stop 
Stop 
Stop 
Stop 
Figure 2. Process of Location Decision 
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Another finding of the study related to non-economic locational 
factors. Firms established after 1940, which accounted for 50 percent 
of total employment in the industries analyzed indicated that the main 
reason for locating the plants in Michigan was historical accident, 
preference of the founder, ties to community, or other personal consi-
derations. Firms, regardless of date of establishment, representing 
33 percent of employment, gave the same reason for selecting the plant 
sites. However, the results showed a declining significance of the 
personal factor in location decision as the firm size increases in termE 
of number of plants. As mentioned earlier, Dean (10) also found the 
location decision less personal in large firms, 
The analysis also revealed the manufacturers' attitudes toward 
Michigan. Advantages perceived by Michigan firms were proximity to 
markets, favorable labor situations, proximity to materials, and favor-
able transportation facilities. Manufacturers in Ohio perceived the 
same advantages in Ohio but with a stronger feeling (expressed by a 
higher percentage of firms in terms of employment). However, the advan-
tage of low taxes as indicated by one-third of Ohio firms was absent 
in Michigan. On the other hand, disadvantages found in Michigan, 
namely, high taxes, high labor costs, and existence of unions, were felt 
less intensively in Ohio. All this signified that the industrial posi-
tion of Michigan has deteriorated and the state has become less attrac-
tive in comparison with the neighboring state of Ohio, The study 
reported that 21 percent of Michigan firms with 500 employees or more 
planned to expand outside the state; and another 21 percent of the firms 
planned expansion, either in-state and/or out-of-state, The "drain" 
16 
in manufacturing growth could be a serious obstacle to the economic 
development of the state. 
Florida Study 
The reliability of results of location study based on questionnaire 
data depends upon many factors. In a study on the location of Florida 
industries, Greenhut and Colberg (13) made a great deal of effort to 
explain how location factors should be defined so as to obtain meaning-
ful data from surveys on plant or industry location. They pointed out 
that terms used in a questionnaire could have different meanings to 
different people. For instance, a firm may treat some economic advan-
tages (such as conununity support and less pressure from labor unions) 
as appealing as personal preferences. In this case, it would be 
incorrect to interpret the personal reasons as a dominant factor in 
location decision. Sometimes cost advantages and market advantages 
could be interdependent and thus confusing. A firm which selected a 
location that offers lower processing cost may be able to sell a higher 
volume (due to the low cost and hence lower price). It would be diffi-
cult to distinguish whether the cost or the market is the real govern-
ing force. Therefore, even though the best sampling technique may be 
used and response rate high, results of the survey would still be 
questionable if the researcher failed to fully conununicate with the 
respondents. 
Three major groups of locational factors were classified in the 
study: (1) personal factors, with or without economic advantages; 
(2) cost factors in terms of labor, energy, raw materials, processing, 
taxes, etc.; and (3) demand factors, which includes access to markets 
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and anticipation of growth of markets. There were 26 individual factors, 
and each was well defined. For example, "access to markets" means ac-
cess to the Florida market. Firms which served markets out of the state 
were regarded as being mainly attracted by the cost advantages of 
Florida location, while the market was only a secondary factor. 
Greenhut and Colberg (13) also pointed out the complexity of the 
market (or demand) factor. Since each plant must have its market(s), 
the term "access to market" used by a new or relocation plant and a 
branch plant should be differentiated. If alternative market areas 
did not exist, this factor would imply "closeness to buyers" for a new 
plant but savings in transport costs for a branch plant. With the · 
existence of alternative market areas, the Florida location selected by 
a plant, either new or expanded, would be the most advantageous in 
relation to alternative locations. This particular location could 
possess market or cost advantages. Therefore, in addition to locational 
factors, the questionnaire also required other information, such as on 
markets for products, sources of materials, alternative locations con-
sidered and their advantages and disadvantages. 
A sample of 261 plants was selected from 1294 plants established, 
relocated, and expanded in 1956 and 1957. As Greenhut and Colberg (13, 
p. 50) stated, "in order to make the answers of respondents correspond 
as closely as possible to the 'universe,' namely, to all applicable 
plants which located in Florida in 1956 and 1957, a double ''blow up' of 
results was made." The adjustment resulted in a larger number of "ob-
servations" than the number of actually interviewed plants. Therefore, 
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the results of the study represented population rather than sample. 
Besides the questionnaire survey, telephone and on-site surveys were 
also employed to obtain more information. Follow-up letters were used 
extensively to insure the accuracy of answers. All non-agriculture 
industries were covered; the 26 industrial groups included primary, 
manufacturing, construction, and service industries. However, a major-
ity of surveyed firms were in manufacturing. 
The results showed access to markets, anticipation of market 
growth, and low freight cost on shipping final products, as leading 
locational factors for the Florida industries. Although these factors 
were important to most industries, there were exceptions. Climate (as 
it affects operations) was regarded influential by furniture, petroleum, 
leather, and stone and glass product industries. Low freight cost on 
input materials appeared to be an important factor in the lumber and 
wood products industry. The apparel industry placed the greatest 
weight on labor availability and low wages. 
A more interesting finding of the study was preference of 
community by Florida industries. The extent to which an industry pre-
ferred developed counties to underdeveloped counties differed, but 
developed counties were considered more favorable by all industries 
combined. As far as individual industries are concerned, plants with 
25 to 500 employees in food, lumber, and chemical industries showed a 
strong preference for location in underdeveloped counties. This sug-
gested that these counties would have a reasonable chance to attract 
intermediate firms of the forementioned industries. Other industries 
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which serve non-local markets may also be attracted if skilled labor, 
raw materials, and service facilities are available in these counties. 
However, the deficiency of conununity facilities was indicated by plant 
officials as a disadvantage in Florida location. Rapid industrial 
growth is not likely to take place until certain fundamental problems 
are overcome. 
Tennessee Study 
Anothe,r large scale empirical study on plant locations was done by 
Carrier and Schriver (8) at Memphis State University. The main purpose 
of this study was to explain why firms chose to locate in Tennessee 
during the period 1955 to 1965. All manufacturing firms with 25 
employees or more within one year after operations began were requested 
to participate in the study. Personal interviews with managers of 310 
firms were taken in the summer of 1965 by eight interviewers. This 
number of firms represented a 90 percent participation rate. Every 
manufacturing industry under the two-digit Standard Industrial 
Classification (SIC) except tobacco (SIC 21), and petroleum and coal 
products (SIC 29) was covered in the study. The study report was based 
on the interview data of 308 firms; two firms were excluded to avoid 
disclosure. 
Procedures similar to earlier studies were applied; each firm was 
asked to identify up to six most important factors in determining the 
plant location from a list .of 37 locational factors. The difference 
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between this and other studies was that each firm was also asked to 
distribute 100 points among those selected factors. Therefore, the 
relative importance of locational factors was expressed in frequency 
(number of times a factor was identified) and mean point (total number 
of points of a factor divided by the number of firms assigning the 
points to that factor). Based on the first measure, the most essential 
factors (in order of decreasing importance) were (1) low cost and avail-
ability of labor, (2) low cost of electric power, (3) favorable labor-
management relations, (4) community leaders cooperation, (5) low cost of 
building and land, and (6) low freight cost on finished product. How-
ever, by using the mean points as a criterion, the six highest ranking 
factors turned out to be (1) personal factors without economic advan-
tages, (2) low cost and availability of labor, (3) available existing 
plant, (4) personal factor with economic advantages, (5) availability of 
low cost raw materials, and (6) greater demand in the area. 
It seems difficult to interpret the results of these two series of 
data. For instance, personal factors without economic advantages was 
picked by 25 firms as an important location factor and ranked 16 of 37 
factors, but evidently those firms assigned very high points (49.2 on 
average) to it and, hence, this factor ranked number one in mean point. 
Choosing a number of factors (with a maximum of six) only tells what 
the crucial factors are, but does not show the order of importance and 
by how much the importance of factor A exceeds factor B. Thus, the pur-
pose of asking firms to."grade" the factors selected was to find out 
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their relative importance in determining location. Yet assigning 80, 
15, and 5 points to factors A, B, and C, respectively, does not imply 
that the location decision consisted of 80 percent of A, 15 percent of 
B, and 5 percent of c. A reasonable interpretation, as suggested by 
Carrier and Schriver, is that factors A, B, and C appeared to be 
the most important ones among all factors considered; the importance of 
factor A far exceeded that of B and C, while B was just slightly more 
important than C ( 8, p •. 36) • 
Therefore, the second set of data should not be used to determine 
the most significant locational factors. Rather it indicated how impor-
tant a given factor compares with others. In other words, it indicated 
the importance of a factor perceived subjectively by a firm in relation 
to other locational factors when the firm identified these factors. 
Precise inter-firm comparison should not be made. For example, if fac-
tors A and B were assigned 80 and 20 points respectively by firm 1 and 
70 and 30 by firm 2, one could conclude that the order of importance 
of factors A and B was the same for both firms and the relative impor-
tance was· nearly equal. It would be erroneous to say that factor A was 
more essential to firm 1 than firm 2 while factor B was more critical 
to firm 2 than firm 1. Consequently, the highest mean point for per-
sonal factors without economic advantages only implied that those 25 
firms identified this factor as far more important than others in 
location decision, but the remaining firms failed to notice the effect 
of the factor. 
Carrier and Schriver also presented the data on distribution of 
firms by the number of points assigned, and 1the frequency and mean point 
I 
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of each factor for each two-digit SIC industry. The important factors 
selected by industries with a frequency greater than 30 percent are 
summarized in Table II. There were only two firms included in the 
instruments and related products industry (SIC 38); hence, only factors 
identified by both firms are presented. The six most important factors 
for the entire manufacturing sector have been mentioned earlier in this 
section. As can be seen in Table II, those factors were not equally 
significant to individual industries. In general, low cost and avail-
ability of labor (factor 9) was the major consideration of location 
decision by industries in Tennessee except the printing and publishing 
industry (SIC 27). Low power cost (factor 11) ranked second in overall 
manufacturing, but did not seem to be a particularly important factor 
in lumber and wood (SIC 24), furniture and fixtures (SIC 25), printing 
and publishing (SIC 27), leather (SIC 31), and miscellaneous manufactur-
ing (SIC 39) industries. Community and state tax structure (factor 22) 
was only considered as distinctly critical by the transportation equip-
ment industry (SIC 37). This suggests that each industry has a differ-
ent set of factors affecting its location choice, at least in Tennessee. 
In view of the differences in sensitivity to various locational 
factors by various industries, Carrier and Schriver grouped 37 factors 
into six major categories and tested the significance of dissimilarities 
in industries' response to these locational categories. It was found 
that the miscellaneous manufacturing (SIC 39) and furniture and fixtures 
(SIC 25) industries were significantly more sensitive to personal 
factors (category 1) than other industries. As discussed earlier, 
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TABLE II 
IMPORTANT LOCATION FACTORS IDENTIFIED BY TENNESSEE INDUSTRIES 
No. of 
SIC Industry Firms 
20 Food and Kindred Products 10 
22 Textile Mill Products 10 
23 Apparel and Related Products 69 
24 Lumber and Wood Products 11 
25 Furniture and Fixtures 35 
26 Paper and Allied Products 17 
27 Printing, Publishing, and 5 
Allied 
28 Chemicals and Allied Products 12 
30 Rubber and Misc. Plastic 14 
Products 
31 Leather and Leather Products 
32 Stone, Clay, and Glass 
Products 
33 Primary Metal Products 
34 Fabricated Metal Products 
35 Machinery, excl. Electrical 
36 Electrical Machinery 
37 Transportation Equipment 
38 Instruments and Related 
Products 
39 Misc. Manufacturing 
All Manufacturing 
11 
10 
8 
27 
12 
23 
19 
2 
13 
308 
Locational Factors a/ 
Identified as Important-
24(6) 7(4) 9(4) 1(3) 5(3) 
8(3) 11(3) 
9(4) 8(3) 11(3) 15(3) 24(3) 
9(60) 29(29) 15(24) 11(32) 
23(22) 
9 ( 7) 15 ( 6) 6 ( 4) 8 ( 4) 
9 (17) 15 (12) 
3(6) 4(6) 9(6) 11(6) 
15(3) 29(3) 
11(7) 9(6) 3(4) 7(4) 35(4) 
9(10) 11(9) 29(6) 15(5) 35(5) 
9(9) 29(8) 35(7) 15(6) 
9(5) 4(4) 7(4) 10(4) 11(4) 
15(6) 9(5) 11(5) 4(3) 5(3) 
9(17) 21(10) 11(9) 15(9) 
9(6) 11(5) 15(5) 4(4) 
9(22) 29(12) 15(11) 11(9) 
22(8) 
9(14) 22(10) 11(9) 29(8) 
15(6) 23(6) 
9(2) 15(2) 21(2) 
9(8) 24(5) 1(4) 
9(202) 11(111) 15(110) 29(99) 
E..1only factors that were identified as important by 30 percent or 
more of the firms are listed. To save space, locational factors are 
expressed by number. The corresponding factors are listed below. The 
number in parentheses following the factor number indicates the number 
of firms which identified that factqr. 
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TABLE II (Continued) 
1. Personal with economic advantages; 3. Greater demand in 
area; 4. Greater demand potential in area; 5. Low freight cost, finished 
product; 6. Better service from seller of raw materials or components; 
7. Low cost on raw materials or components; 8. Availability of low cost 
raw materials; 9. Low cost and availability of labor; 10. Low cost of 
fuel; 11. Low cost of electric power; 15. Favorable labor-management 
relations; 21. Low cost of building and land; 22. Favorable community 
and state tax structure; 23. Community concessions; 24. Available 
existing plant; 29. Community leaders cooperation; 35. Low cost of 
financing plant through revenue or general obligation bonds . 
.£_/Factors identified by only one firm are excluded. 
Source: Carrier and Schriver (8). 
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industries characterized by relatively high procurement cost, weight-
loss production orocess, or using perishable materials tend to be 
oriented toward sources of materials (15). Results of this study showed 
that the food and kindred products (SIC 20), stone, clay and glass pro-
ducts (SIC 32), and lumber and wood products (SIC 24) industries, which 
are likely to be source-oriented, had very high sensitivity to the pro-
curement cost factor (category 2). The index of sensitivity to process-
ing cost (category 3), which is affected by the costs of labor, energy, 
land, capital, services, etc., was found particularly high in electrical 
machinery (SIC 36) and apparel and related products (SIC 23) industries 
while low in paper (SIC 26), food (SIC 20), and printing and publishing 
(SIC 27) industries. However, paper, food, and printing and publishing 
industries were highly sensitive to distribution cost (category 4), 
location demand (category 5), and certainty (category 6) factors, re-
spectively. The magnitude of the sensitivity index for processing cost 
(category 3) was in general much greater than for other categories. 
This implies that factors related to processing cost were a major con-
sideration in the location decision of Tennessee manufacturers. 
An obvious merit of the study results is that it is fairly easy 
to distinguish important locational factors for a single industry on the 
one hand, and to trace the importance of a single factor (or a category 
of factqrs) to various industries on the other hand. The coverage of 
industries in manufacturing was sufficiently broad, but the number of 
observations (firms) for certain industries was quite small. Although 
the study was based on Tennessee firms, the authors believe that the 
findings would be applicable to other regions. 
Estimating the Relationship Between Locational 
Advantages and Regional Growth 
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Empirical results of studies on firm or industry location have 
shown the important factors of location selection and differential in 
location factors for various industrial categories. It can be roughly 
concluded that firms or industries do respond to transportation advan-
tage in terms of cost and time (distance), though with different sensi-
tivities. If all firms were able to ship their products at zero cost 
to destinations (markets) within a very short period of time, access to 
markets or sources would not be a crucial factor of det~rmining firm 
location. However, while location theory serves to explain the economic 
rationale of selecting firm or plant location, it fails to quantify the 
relationship between location advantages and industrial growth. Since 
one purpose of this study is to estimate the growth of economy in 
Oklahoma resulting from the availability of navigation on the Arkansas 
River Navigation System, an alternative approach should be adopted. 
Although factors affecting the location decisions of firms may be 
obtained from interviews and the order of importance of those factors 
may be determined, it is extremely difficult to find unbiased results. 
It appears that the factors chosen by researchers to be listed in the 
questionnaires would influence the survey results. The studies discussed 
earlier may be used to show the differences. Greenhut and Colbert (13) 
mentioned that climate was critical for the furniture industry. However, 
the same industry in Tennessee did not perceive climate as an important 
factor (8). Further differences may occur if there is a discrepancy be-
tween what firm executives think as crucial factors and what actually are. 
27 
The survey method may not be appropriate for the present impact 
study. First, a large scale survey is costly and time consuming. 
Second, results of such a survey are highly dependent upon the respon-
dents' knowledge, available time, and willingness of cooperation. 
Usually the survey is conducted by interviewing a top executive or 
manager of the firm. An executive may not be able to provide all the 
information precisely when the firm is very large. Third, an inter-
viewer and a respondent may define a term in different ways; hence, 
the definition could be inconsistent throughout the study. For instance, 
if a firm which ships only 5 percent of its products (in terms of sales) 
via waterway identifies water transportation as an important location 
factor, how should one interpret the results? Fourth, if personal 
interviews were used in this study, the question related to investment 
or expansion plans of the surveyed firm should be asked to predict 
output growth. Nevertheless, when the respondent is not an influential 
decision-maker and when the firm does not have detailed plans, trust-
worthy answers would be difficult to obtain. Furthermore, even if 
investment can be estimated from th~ survey data, it is still difficult 
for both the interviewer and the respondent to isolate the contribution 
of waterway transportation from other factors (such as general trend 
and lower labor cost). Finally, there is no proper process for sampling 
or selecting firms for the interview since they are non~existent. More 
specifically, which firm will expand its capacity and locate in the 
study area is not the concern of this study. What matters is the 
region's share of overall economic growth which is reinformced by the 
new transportation system. 
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There is no shortage of studies in the area of water resources and 
regional growth. Howe (17) has shown the growth of employment from 
1950 to 1960 for seven groups of the U. S. counties, which were classi-
fied by their characteristics in terms of water transportation. The 
f~nding is rather surprising; counties contiguous with navigable inland 
waterways and the Great Lakes had a lower growth rate of employment 
than non-contiguous counties and than the nation as a whole. Moreover, 
these counties which have access to waterways lost their share of em-
ployment in their major industries in the study period. In their 
recent study, Cicchetti, Smith, and Carson (9) applied regression tech-
niques to investigate the response of variables indicating economic 
growth (such as income and value of farm output) to various types of 
water resource investment and other public expenditures. They found 
that effects of the investment on regional economy depend upon the 
nature of water resource and other investments and economic conditions 
of the region. 
Again, these studies show what has happened to areas with or 
without advantages in water resources, rather than explaining the pro-
cess of economic growth due to the locational superiority. It is impor-
tant to know that the waterway per se does not generate a large amount 
of income or employment directly in a region. In a rural, low-income 
area, a waterway simply offers a locational advantage. Economic growth 
may be aehieved through industrial development, which is a consequence 
of firms' decisions to locate their establishments in the area. 
Empirical findings of previous studies have revealed that location 
factors of different industries vary substantially. It follows that the 
impact of the new transportation system on industries can be expected to 
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be different. Regression estimates of the linkage between overall 
regional employment (or income) and investment in the water resources 
may be biased results. Furthermore, the functional relationship as es-
timated by Cicchetti, Smith, and Carson would not be useful in predict-
ing regional growth in the future. This is because their regression 
equation implicitly implies zero economic growth when public expendi-
tures and investments are held constant, regardless the level of aggre-
gate demand. Although Howe (17) has indicated that water way transpor-
tation does not automatically give rise to prosperity to regions 
possessing this advantage, it would be incorrect to use his results 
to draw the same conclusion for the state of Oklahoma. Experience in 
one area may not be applicable in another area, especially when two 
regions differ in resource endowment, economic structure, and other 
aspects. In short, models used for this type of impact study should 
cover the entire regional economy for which the structure is specified 
in detail, and should give some insight of the transmitting mechanism, 
whereby initial effects of waterway transportation can be conveyed 
to a locational advantage, and then to industry growth. 
A possibility of using input-output analysis as a tool of 
estimating the impact of waterway transportation on the Oklahoma 
economy has been suggested by Lewis et al. (20). The economic rationale 
of their view is briefly discussed here. The availability of a waterway 
provides a low-cost means of transportation. Producers who use the new 
mode of transportation to ship their products could expand their market 
areas; and raw materials purchased (imported) from outside the region 
become less expensive if they are shipped by water. As a result, the 
pattern of interregional trade between the study area and outside area 
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will change or some of the interregional trade coefficients will change. 
This change will result in a change in technical (input-output) coeffi-
cients or regional e~onomic structure. Once the new structure is ob-
tained, further impact analysis can be carried on without neglecting 
the overall picture of the regional economy and without distorting 
the functional relationship. 
The most obvious advantage of the input-output technique is its 
precision and flexibility. Precision means that input-output analysis 
has a broad coverage and a precise reflection of the state of economy 
and technology. For example, a national input-output model reveals 
GNP, shares of GNP by various industries, industry outputs, inter-
industry commodity and service flows, imports, exports, etc. Flexi-
bi1ity implies that, according to his needs and purposes, a researcher 
can construct a detailed interregional model in which even small 
industry may be included, or a simple one-region model with only few 
sectors of the economy. Furthermore, input-output analysis has a wide 
range of applications in impact studies, economic projections, and 
government finance. Thus an input-output model can be used extensively 
in various stages of economic analysis. The major drawback of a static 
input-output model is the assumption of constant technologies; thus, 
it may not be suitable for long-run projections of the economy. Princi-
ples of input-output technique are explained in the next chapter; and 
how it can be applied in this study will also be discussed. 
CHAPTER III 
BASELINE INPUT-OUTPUT MODEL 
Basic Concepts of Input-Output Analysis 
Since the first input-output table was published by Professor 
Wassily Leontief (19) the input-output method has been accepted as a 
powerful tool of regional economic analysis. Literature reviews of 
input-output analysis, in theory and in practice, can be found in a 
number of textbooks, journal articles, and research reports (6) (18) 
(22) (23) (30). Hence, the details of the input-output method will not 
be discussed. 
A hypothetical input-output transactions table is illustrated in 
Figure 3. The processing sector (surrounded by the hold line) which 
contains n endogenous industries in an economy can be expressed by 
matrix X (n by n). Thus, each entry in X, x .. , indicates the amount 
lJ 
of input purchased by the j-th industry from the i-th industry. The 
payments sector may have just a row showing the flow of goods and ser-
vices. It can also be disaggregated into several components; for exam-
ple, to present imports, inventory depletion, value added, payments to 
household, and payments to government. Similarly, the final demand 
sector may be separated into a number of columns such as government pur-
chases, exports, investment, inventory change, and personal consumption. 
The row sums and column sums indicate the total outputs and total 
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outlays, respectively. Theoretically, an industry's output should be 
equal to its outlay. 
Processing 1 2 3 j Final Total Sector . . .. n Demand Output 
1 
2 
3 y x 
. 
i x .. 
1] 
. 
n 
Payments 
Sector 
Total 
Outlay 
Figure 3. Hypothetical Input-Output Table 
Let X. denote the output of the j-th industry. The technical or 
J 
input-output coefficient, a .. , can be obtained by dividing x .. by X .. 
~ ~ J 
That is, 
x .. 
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a .. 
1] 
_2-..1 
x (1) j 
Hence, the a .. indicates the amount of input required from the i-th 
l.J 
industry to produce a dollar's worth of output of the j-th industry. 
The technical coefficients can be expressed by matrix A where a .. is 
1] 
the element of the i-th row and the j-th col~mn. 
I 
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Let the total final demand be denoted by a column vector Y, then 
the input-output model can be presented by the following form: 
AX + Y = X (2) 
where X is a column vector representing the outputs. Equation 2 can be 
rewritten as 
(I - A)X = y 
where I is an identity. Then, 
x (I A)-1 y 
Let c (I - A)-1 
where C is the interdependence matrix. Then c .. is the element of lJ 
(3) 
(4) 
(5) 
i-th row and j-th column in C. The c .. indicates the amount of goods or lJ 
services required directly and indirectly from the i-th industry for each 
dollar delivery to the final demand sector by the j-th industry. 
Input-output relationships such as expressed by equation 4 are 
useful in short-run forecasting. When final demand projections are 
available, output projections can be calculated from equation 4, i.e., 
X = (I - A)-l Y 0 0 (6) 
where x0 and Y0 stand for vectors containing projected values of output 
and final demand, respectively. Therefore, a change in the final demand 
of the j-th industry can cause changes in output of all the industries as 
long as the entries in the j-th column of matrix C are nonzero. 
Although a single-region input-output model may provide information 
of regional exports and imports of each industry, it does not tell the 
destinations and sources of the shipments, nor does it show how an indus-
try's imports are distributed and consumed by other industries. When 
regional interdependence is brought into the analysis, an interregional 
input-output model may be more desirable. The basic form of an 
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interregional commodity flow table is illustrated in Figure 4. For the 
purpose of simplicity, only two regions are included. 
Region 1 2 1 2 Total 
Industry 1 2 . . • n 1 2 . . . n Final Demand· Output 
1 
2 
1 . xll x12 yll yl2 
. 
. 
n 
1 
2 
2 . x21 x22 y21 y22 
. 
n 
Payments 
Sector 
Total Outlay 
. 
Figure 4. Hypothetical Two-Region Input-Output Table 
Both the processing sector and the final demand sector contain four 
submatrices. I h · · · x11 d d n t e processing sector, entries in , enote as 
x::, are flows of goods and services between industries located in iJ 
Region 1. Submatrix x12 can be designated as the "interindustry export 
matrix to Region 2 for Region l," or the "interindustry import matrix 
A 1 . x12 12 . d" h ny e ement in , x .. , in icates t e iJ . from Region 1 for Region 2." 
amount of input purchased by the j-th industry in Region 2 from the i-th 
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industry in Region 1. Submatrix x21 shows the imports of Region 1 or 
h f . 2 s b . 22 . . 1 h . . 1 fl t e exports o Region . u matrix X is simp y t e 1ntrareg1ona ow 
matrix for Region 2. The four submatrices in the final demand sector 
can be interpreted similarly; each indicates the goods and services 
sold to the final demand sector in the region denoted by the second 
(right) superscript by the processing sector in the region denoted by 
21 For example, y .. is the amount of imports 
1] the first (left) superscript. 
of the j-th final demand component in Region 1 from the i-th industry 
in Region 2. 
The multiregional input-output table as shown in Figure 4 can be 
converted to a single-regional table of either region. If submatrices 
x12 , Y11 , and Y12 are consolidated into a final demand vector, and x21 
is compressed into a row vector representing imports (of the payments 
sector), then combined with x11 , an input-output table for Region 1 is 
obtained. On the other hand, with additional data recording relevant 
economic activities of Region 2 and interregional trade, the input-
output table of Region 1 such as presented in Figure 3 also can be trans-
formed to an interregional model covering these two areas. This is done 
by expanding the imports row (of the payments sector) and the exports 
column (of the final demand sector) of the flow table for Region 1 to 
form interregional trade matrices (X12 and x21), then attaching the 
flow matrix for Region 2 (X22 ) to the lower-right-hand quandrant of the 
two-region processing sector. 
In algebraic form, an interregional model with k regions and n 
endogenous processing industries can be written as 
x~ 
1 
E n E k uv + E k Yu.v j=l v=l xij v=l i 
(7) 
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U UV 
where X. is the output of the i-th industry in the Region u; x .. is 
1 1] 
the flow of goods or services of the i-th industry in the u-th region 
UV to j-th industry in the v-th region; and Y .. is the Region v's final 
1] 
demand for the goods or services produced by the i-th industry in Region 
u. Hence, an interregional technical coefficient can be compted as 
UV 
a .. 
1] (8) 
Each a~: is interpreted in economic terms as the amount of input 
1] 
required from the i-th industry in Region u by the j-th industry in 
Region v to produce one-dollar output. The technical and interdepen-
dence coefficient matrices will have a kn by kn dimension. 
UV The interregional input-output coefficient, a .. , can be separated 
1] 
into two parts: 
UV I:k UV x .. x .. UV 1J u=l 1J (9) a .. 
I:k 1] UV x: x .. 
u=l 1] J 
Let 
UV 
x .. UV 1J (10) t .. 1] r:k UV x .. 
u=l 1] 
and 
L:k UV x .. 
v u=l 1J (11) a .. 
l] x: 
J 
then 
UV UV v (12) a .. t .. a .. 
l] l] lJ 
The first term on the right of the equality, UV tij' can be designated as 
the "pure interregional trade coefficient;" a'nd the second term as the 
"pure technical coefficient" (20). 
In equation 10, t~': indicates the ratio of goods or services lJ 
purchased by the j-th industry in Region v from the i-th industry in 
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Region u, to the total. purchases from the i-th industry (in all regions) 
made by the j-th industry in Region v. Therefore, for each interindus-
try shipment of goods or services from industry i to j, t~: is the 
. lJ 
domestically produced input by Region v per dollar of total input (pur-
chased from the i-th industry in all regions by the j-th industry in 
Region v), if u = v; and t~': shows the proportion of imported input lJ 
~f u ~ v. The pure trade coefficient should have the following 
properties: 
UV 0 < t .. < 1, lJ -
k UV ~ 1t .. = l; i~j = 1, 2, ... , n u= lJ and u, v = 1, 2, ... , k. 
The pure technical coefficient, a:., simply indicates the required lJ 
input from the i-th industry for each dollar of output of the j-th 
industry in Region v, regardless the origins of the input. The techni-
cal coefficient matrix will have k2 submatrices; each submatrix has n 
rows and n columns. 
(13) 
A Auv 
UV UV UV 
. all al2 aln 
UV UV UV 
a21 a22 a2n 
where Auv = 
UV 
.. • a 
nn 
UV V 
tllall 
UV V 
t2la21 
UV V 
tl2al2 
UV V 
t22a22 
tuvav 
n2 n2 
UV V 
t_ -al ln n 
UV V 
t2na2n 
UV V 
t a 
nn nn 
The interregional interdependence coefficient matrix can be 
calculated by using equation 5. That is, 
e = 
where Cuv = 
ell e12 
e21 e22 
UV UV 
ell cl2 
UV UV 
c21 c22 
lv elk c ... 
2 . 2k e v e 
UV 
cln 
UV 
c2n 
UV 
c 
nn 
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(14) 
(15) 
(16) 
UV The interpretation of c .. is the same as that of c .. coefficient for the 
1] 1J 
single-region model, except that the former has an interregional dimen-
sion. The c~: indicates the quantity of output of the i-th industry in 
1] 
Region u required to satisfy (directly and indirectly) one dollar's 
39 
worth of Region v's final demand for goods or services of the j-th 
industry. Hence, a change in the final demand for j in a region may 
result in a significant change in the output of i in another region. 
Application of Input-Output Analysis 
in the Study 
The theoretical framework discussed thus far suggests that, given 
the technology (constant A matrix), levels of industrial output are 
determined by the magnitude of final demand. On the other hand, given 
the final demand, output will be determined by the state of technology, 
. -1 1.e., (I - A) • This holds true for both single region and interre-
gional models. However, in an interregional model, changes in the trade 
patterns can also affect the output levels. This is because any varia-
tion in the trade pattern of an industry will change some of the trade 
coefficients, which in turn yield different technical coefficients, 
and thus different interdependence coefficients. 
The interregional trade between the study area and the rest of the 
world can be expected to change after the completion of the Arkansas 
waterway. It follows that, while holding technology constant, the 
industrial output in the study area should change. The case can be 
illustrated more clearly by using a two-region input-output model, where 
the study area is designated as Region 1 and the rest of the world as 
Region 2. As indicated by Lewis et al. (20), industries that can ship 
their products via water should obtain a larger share of the market 
since the costs of water transportation are lower. As a result, 
12 
> t .. 
1J 
(17) 
where t .. is the trade coefficient before the waterway was completed, lJ 
and t .. is the new coefficient which reflects the new trade patterns lJ 
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after the water transportation became available. Moreover, imports of 
the study area may be expected to rise. That is, 
A21 21 
tij > tij (18) 
The changes in the trade coefficients of the study area will 
certainly change some technical coefficients of the interregional model; 
A 
a new matrix, A, can be obtained. Let T be the trade coefficient matrix 
A 
under the assumption of "no waterway," and T be the matrix of new trade 
coefficients. Given the final demand projections, Y0 , two sets of 
output projections may be calculated: 
-1 X = (I - A) TY 0 0 (19) 
which expresses the projected output levels based on the assumption of 
no waterway facility; and 
(20) 
which shows the levels of output that may be reached under the new 
patterns of interregional trade. In the study, it is assumed that the 
availability of the waterway will not change the technology, i.e., the 
pure technical coefficients. Therefore, the effect of the Arkansas 
waterway on the regional output can be estimated as 
(21) 
After the changes in industrial output of the study area are 
obtained, the impact on regional employment and income can be measured. 
Let G be a diagonal matrix (n by n), of which the i-th element in the 
principal diagonal is the base period employment-output ratio for the 
i-th industry. By multiplying the matrix G by the ~X column vector 
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which expresses the output changes, changes in employment by industry 
can be estimated. However, diagonal elements in G should be adjusted 
to account for the change in labor productivity. Hence, 
~L = G · ~X (22) 
A 
where L denotes the employment vector and G is the adjusted or pro-
jected employment-output ratio matrix. Similarly, income changes can 
be measured by applying the income-output ratio matrix to the ~X vector. 
Assuming constant income-output ratios, 
~M = H · ~X (23) 
where M is a column vector of n elements showing industrial incomes, 
and I-1 is a diagonal matrix of which the i-th element in diagonal indi-
cates the income-output ratio for the i-th industry. 
There is a wide range of applications of input-output analysis. 
Multipliers, value added, etc., also can be estimated from an input-
output model. However, no attempt is made in this study to exhaust 
all the possible applications of this technique in regional analysis. 
Constructing the Baseline Input-Output Model 
As described earlier, the impact of waterway transportation on 
the economy of the study area can be estimated from an input-output 
model containing two regions: the study area and the rest of the 
world. Procedures of establishing the interregional model will be 
discussed in this section. Due to the difficulty of collecting data, 
the empirical model used here will include the study area and the rest 
of the nation. 
Two models for two periods of time are,required in the study. The 
first model, referred to as the "baseline model," depicts the economic 
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structure before the completion of the Arkansas waterway. Since the 
waterway in Oklahoma was completed in 1970, the baseline model is esti-
mated for 1967. The second model, called the "impact model," is de-
signed to show the effects of the waterway on interregional trade; i.e. 
trade coefficients. Relevant data of 1972 will be selected to estimate 
the new trade coefficients. The impact model is discussed in the next 
chapter. 
Study Area 
One of the shortcomings of input-output analysis is that it is 
expensive and time consuming to build a detailed model. Moreover, 
required data for input-output model at the regional level are always 
incomplete. Therefore, the technical coefficient matrix for the state 
of Oklahoma estimated by Schreiner et al. (36) is used for the study 
area. Their model, consisting of 79 endogenous industries, gives a 
relatively fine breakdown of the processing sector. Because the 
industry classification does not match the Standard Industrial 
Classification (SIC), the first input-output industry will be referred 
to as 10-1, the second 10-2, and so on. 
The technical coefficients presented by Schreiner et al. were 
calculated from 1963 data, which may not be appropriate for the economic 
structure of 1967. Therefore, annual rates of change in interindustry 
trade from 1963 to 1975, estimated by Almon (2), were applied to adjust 
the 1963 commodity and services flows to a 1967 base. This was done 
by compounding the annual growth rate coefficient for each of the sec-
tors for the four year period 1963-67. The technical coefficients for 
1967 were then calculated from the 1967 interindustry trade projections. 
43 
To save space, only the resultant 1967 pure technical coefficient matrix, 
which is referred to as A1 , is presented in the study (see Table XXII 
of Appendix). A detailed description of processing industries can be 
found in several studies (28) (32) (5 7). 
The Rest of the Nation 
Since the study area constitutes only a small portion of the U. S. 
economy, the national technical coefficients for 1967 (58) were directly 
used in the study. Nevertheless, this model contains three more process .. 
ing industries, namely, gross imports of goods and services (I0-80), 
business travel, 1mtertainment and gifts (I0-81), and office supplies 
(I0-82), than the state model. In the present study, these relatively 
insignificant industries are treated as exogenous be~ause state data are 
not available. The 1967 U. S. input-output model has been discussed in 
a great detail in the Survey of Current Business (58); thus, at is not 
shown in the study. The pure technical coefficient matrix for the rest 
of the nation is designated as A2 . 
Trade Coefficient Matrix 
UV The interregional and interindustry transactions data (such as x .. 
lJ 
in equation 10) are not available; hence trade coefficients cannot be 
estimated. Alternative coefficients estimated from interstate and 
intraindustry conunodity trade for 1963 (33) are employed in the study. 
However, two assumptions must be made. The first is that trade patterns 
in 1967 and in 1963 are the same. The second assumption can be expressed 
as: 
UV 
t. 
in 
= tuv 
i u,v 1, 2 and i 1, 2, ... n (24) 
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The interstate commodity trade of 1963 has been estimated by 
Rodgers (33) for 61 input-output industries which produce goods. Each 
UV trade coefficient, t. , is computed by dividing the commodity flow from 
l 
Region u to Region v by total consumption of conunodity i in Region v. 
Service industries for which interstate trade is not available are as-
sumed as nontraded, i. e., each region consumes domestically produceC-: 
services. Thus, for each service industry, 
UV 1 if (25) t. = u = v 
and 1 
UV 0 if u"'" v (26) t. 
1 
Due to the characteristic of the trade coefficients as shown in 
equation 24, the interregional coefficient matrix which was written as 
UV UV V [a .. ] = [t .. · a .. ] 
lJ 1J 1J 
Auv (14) 
now can be expressed as 
(27) 
where 
d . [ UV UV mg t 1 t 2 u,v = 1,2 (28) 
and 
1,2 and i,j = 1,2, .•• , n (29) 
Thus, the entire technical coefficient matrix, A (as equation 13), can 
be written as 
A T • A (30) 
where [- ~:: >:~.] T 
T21: T22 
and . [::·~·:2·-J A = 
(31) 
(32) 
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The diagonal elements of T11 , T12 , T21 , and T22 are presented in 
Table III. 
Baseline Output Projections 
Under the assumption that the pattern of interregional trade for 
the final demand sector is the same as that for the processing sector, 
the model as expressed by Figure 4 and ·equation 7 can be written in 
matrix form as 
X = T.AX + TY (33) 
The TY term yields the exporting and importing components, as well as 
the domestically produced and domestically consumed component of the 
final demand sector. Equation 33 can also be written as 
x = (1 - TA)-1TY (34) 
The output projections were estimated by using the above equation. 
The final demand projections for 1980 used in the study were 
obtained from Harvard interregiona.l input-output study (34). However, 
these estimates are expressed in 1958 dollars. Deflators for the 
period from 1958 to 1963 developed by Scheppach (34) were coverted to 
an annual rate of change; then these rates were compounded to get the 
deflators for 1958-67 period. The 1980 final demand projections in 
1967 dollars were calculated by applying the 1958-67 deflators to the 
1980 projections in 1958 dollars. The output projections (X0) for 1980 
are shown in Table IV. The (I-TA)-l matrix will be provided upon 
request. 
TABLE III 
DIAGONAL ELEMENTS OF THE TRADE COEFFICIENT MATRIX FOR THE 1963 BASELINE MODEL 
INDUSTRY 
1 LIVES TOCK, PR IJTS • o. 3llltl4b 0.0145'tb O.b2Jl54 0.985454 
z OTHFR Ai.;R IC. Pl\IHS. O,l()Zol2 O. OO'Jl 74 0,2•J1 ld8 0,91,62b 
3 FORESTRY, FI Silt RIES 1. OCl'.lC'OO (\ .o o.o l.OuJOOJ 
4 AGRI, H•t{ES. fl SH. sv. 1,01.lJOOO o.o o.o J,OOJOOO 
5 lllON, FEKlhl. CRES MIN, o.0·10004 o.o o. 9b'H3b l.,:>J)::l' 
b NIJNF ERIWU$ 1R ES M IrHNG 0,1) tl,929 o.:>1102!><1 0.919071 0.9'N742 
7 CC'hl MINING . o. 0.38958 0.001763 0.9blO•Z 0.99>217 
II Cf<UUE PE:-Trtf'I. , N.\TL GAS 0,05Uutl0 0.0331011 o. 141120 o. %b892 
9 S TON(, CLAY'll"ll"IG o. 1'1'12l2 O,JOOZt.l 0.200718 o,99q739 
10 CHtM FE RT MIN MINING 0.005401 o. 0 0.99\599 l .onoo.i 
11 NHI CU!\ISTRU~ TIO"l l.ooocro o.o o.o l.0)()0!)J 
12 MAHH ., Ri:PAIR CfJNSTRo 1. 000000 o.o o.o 1.oooooa 
13 OR 1)NANCE, A(.CESSORIES 0 .46db52 o. 0063 88 0.!>31341:1 0,\1)3612 
14 FOuO, K l~JREU p;!(;TS. 0.3431:!4 0.004543 0.056616 0.995457 
15 TQAACCU MA~UFACTURES o.o o. 0 1.000000 1.000000 
16 FMPICS 0 .029877 0,000067 O.<i70123 O,'il'/;B3 
17 HXT!LE P~DTS. 0. ·):)5!> ~4 o.J00144 o. <;94 44b 0,99985b 
18 APPAREL 0.0323bb o. oon.43 0.9b7b34 0.9117657 
19 Ml SC. TE xn LE PRDTS, 0.017457 0.001244 o. 9d2 543 0.99S75t> 
20 LUr-lo ER, wooo PRDTS. O. \lb23 OS o.:iozr,41> 0.9371>92 0.997554 
21 WOJIJE"l CJNTAINE~S o. 0004 71 o.:iooz49 0 .999529 0.999Hl 
22 HCUSEHOLD FURNITURE 0. 02d 7 2i> o. 002708 o. 9712&0 O.'J97292 
23 OTliER FUiUH TURE (\,()4bldl 0.:102493 0.9531117 0.997507 
24 PAP~ R, All l~D PRUTS. O.lll5HO 0.000961 0.984b50 0.'<99019 
25 PAPERHJARU CC~TAl~ERS 0.034347 o. 0033 06 o. 9(,5653 0.'Bb~94 
2b Pfd"lTINv, PUBLI SHI 'IG 0.693209 o.:>00211 0.30&791 a. c,99729 
27 Ctil'~, SELECT. PROT S • 0.145289 o. 002795 0.8~4711 O.'J97205 
26 PLASTICS, SYN THF TICS 0.009244 0.000957 o. 990751> 0 .B~J43 
29 D~UGS, COS~E T KS 0.010105 0.0005711 0.9b9895 0.999421 
30 PAlNT, ALLI ED PROT S. o.Ol959b o. 002415 0.960lt04 O.\l'il7585 
31 PE: rnn, RELHEU ir-ms. 0.900661 o.nos51 o. 099339 0,979143 
32 RU89ER, M !SC, PLASTICS 0.2211165 O.J088Z6 Q,77J815 0.991174 
33 lEATtlER. UNIH t\'G P.<..JTS, 0.087442 .o. 0 0,912558 i.:inoo:i 
34 FP.OTW(Aft, Lt AT. P~DTS, O.Ol0544 0.:'10ll9l 0.969456 o. 9911009" 
35 CilASS, GLASS PPDT S • 0.4&2:>38 0.019374 O.S:H6f>Z o.9aob21> 
3t: STC"lE, CLAY PROTS. O,b49b02 0.001215 o. 3503911 o.~~8785 
37 PRI >IAP.Y IR':t'J STEH '1FR o.078617 O,:>OOb 77 0.921383 0.999323 
38 PRIMARY NONFERROUS MFR O.IS4<;f>O o. 0:>47 82 0.1115040 0,99S2lcl 
39 MFTAL CO~TAINERS 0.018996 o.:io lZbs o. 981002 0.9~B71Z 
40 FAllRlCATEO 'IETAL PltDTS o.&43929 0.009375 0.3~6071 0.9901125 .p-CJ\ 
TABLE III (Continued) 
INUUSTKY T22 
-------------------------------------------------------------~~-------------------------------------------------~-------------
41 SCPE~ MACH PRDTS, nc. 0.040844 o.:>01405 .0.959151> 0.998595 
42 OTHeR FAB. METAL PROTS 0.457008 0.003213 o.542932 0 .9~b707 
t,3 ENGINES, TU~dlNES 0.040567 O.JOl 7&8 0.9!>9433 O. 99dZ32 
't4 FARM ~.\CH., EOJIP. o. '1459 01 o. 0020£>1 0,954099 0 .997939 
45 CC'~JSTRUC. MACH. EOUIP. 0.324l!>b 0.0256)3 0.675844 0.97411>7 
"" 
MATER I AL H,\'IOLl°'lG MACH 0.151780 o.:iozsn 0.948220 0.997123 
47 MfT AUiiJHIU NG MACHINEKY 0.004823 o. 000961 0.99H77 0.9H019 
't8 SPcCIAL MACh. EIJUI P. O.Obt1079 o.:>02740 0.931921 o. 99721>J 
t,9 G~NERhL MACli. Elll..llP. 0.171073 0.00&679 o.8;>892 7 0.991321 
50 MACHINE SHO~ PkOT S • 0.068353 o. 0054 85 0.93lb47 0.994515 
51 OFFICE, COMPUT. MACHS. O.Ol>1llb O.OOC402 o. '>32 774 0.999598 
52 SERVICE t Ni). H~CHINES 0.154654 o.:>o483B O.t145l46 0.995lb2 
53 ELECT. TRANSM ISS. EOP. 0.066999 o. 0027 73 0.933001 0.9H227 
54 HCUSEHCLU APPLIANCES O.Oll3'"~ O.J01)959 0.967b!>l 0.'199041 
55 ELECT. LIGHT lflG F.IJU IP• 0.012474 0.000454 0.9U752b o.999541> 
Sb RADIO TV, tTC.,EOUIP. o. :?06b 70 0.01185'6 o. 793330 o.9dol44 
57 ELFCTRONIL COMPJNENTS O.Ol 7745 o.002uc.2 0.9112255 0.997938 
58 MISC. ELECTR (CAL MACH. O.Ot.5711 o. 002 7ltl> 0.9%21!9 0.99125't 
59 MC TOR VtHICU:St El.lUlP. o.02"'45z 0.0:>1424 o. 970548 0.'19il57b 
1>0 A IRCRAFl, PAR TS 0. 72U817 0.020253 0.211183 0.9797't 1 
"1 OTHER TRANSPORT. EQUIP 0.01>7132 0.002757 o.932868 0.997243 
62 PROF. SC.I EN. INST RU. 0.194705 O. 0021 OU O. ll05Z95 o.9-H9n 
63 MEDICAL, PtiJT C. E!JUIPo 0, 0009 ')U 0.01)0363 tl.999092 0.99%37 
61t MISC. MMil..IHCTURl'JG 0.150225 o. 0013"5 0.81t9715 0.9966!>5 
b5 TPANSP., WAP ( HIJUS l NG l .OJOOOO o.o o. 0 i.nnn 
6b C0M~U~ICA. ~K BMOLAST. l. 000000 o.o o.o 1. oouooo 
67 RAOIQ, TV B~UAUCAS I ING 1, l).JOOOQ o. 0 o.o l.OOOJOO 
bS Elf"C.GhS,WATF.R SAN. SV. l .OOOOO') o.o o. 0 l.:>l?JDJ 
1>9 WH'llf Sl\Lc i<E TAIL ll<ADE l. 00000() o.o o.o 1.0llOOOO 
10 t-ll'iANCE, INSURAl'iCE 1.0000()0 o. 0 o.o 1 .o:>OJOO 
7l RrAL tSH TE, RrnTAL l .l)OQQ1~ o.:> o.o 1. 00()1)00 
72 HOT fl S, PH~U•-~l SERV • 1. lhJ,JOOO o.J o.o l. OJOQO'l 
73 BUSINESS Sf.~Vl~E~ -1.000000 o.o o.o leOOOJOJ 
74 R[S(ARCH, DE '/El IJP"IE"H 1.00llJC:O o., o.o loOOJOUO 
H AUTl"l. ftf:-PAI'°'• ~(o<VICES l.O;)<JOOO o.o o.o l.01)0001) 
1b A MU~F llf. NTS l .0)00.)0 o.o o.o i.000000 
77 ~ff o •• EDUC. SLR'llC:t S 1 •. ,,., 0000 o.J o.o loOJO~O:> 
78 F£O~R4L c:.ovT. ENT fl!PH • 1. J()(J01)J o. 0 o.o loOllil)OO 
19 S T4 TE LOCAL c; UV T • ENT• l .Oil:lOOJ o.o o. 0 l eOMOOO 
. . 
----------------------
TABLE IV 
BASELINE MODEL OUTPUT PROJECTIONS FOR 1980 
($1,000 in -1967 Price Dollars) 
INDUSTRY Oklahoma Rest of U.S. U.S. INDUSTRY 
-----------------
Oklahoma Rest of U.S. u.s. 
------------·---------------------------
l LIVESTOCK, PROTS. 
2 OTHER AGRIC. Pi>.DTS. 
3 FORESTRY, Fl SH!: RIES 
4 AGRI. FORES. FISH. SV. 
5 IRON, FERRO. CRES HIN. 
6 NONFERROUS ORES HINlNG 
7 COAL MIN ING 
8 CRUDE PETRO., NATL GAS 
9 STONE, CLAY Ml~!NG 
10 CHEM FE~T MIN M!~ING 
ll NcW CONSTRUCTION 
12 MAINT., REPAIR CONSTR. 
13 ORDNANCE, ACCESSORIES 
14 FOOD, KINDRED PRDTS. 
15 TGBACCO MANUFACTURES 
16 FABiU CS 
17 TEXTILE PRDTS. 
18 APPAREL 
19 MISC. TEXTILE PRDTS, 
20 LUMBER, WOOD PROTS. 
21 WOODEN CONT41 NERS 
22 HCUSEHOLD FURNITURE 
23 OTHER FURNITURE 
24 PAPER, ALLIED PRDTS. 
25 PAPERBOARD CONTAINERS 
26 PRINTING, PUBLISHING 
27 CHEM, SELECT. PRJTS. 
28 PLASTICS, SYNTHETICS 
29 DRUGS, COSMETICS 
30 PAINT, ALLIED PRDTS. 
31 PETRO, RELATED !NOS. 
32 RUBBER, MISC. PLASTICS 
33 LEATHER TAN~!NG PROTS. 
34 FOOTWEAR, LEAT. PROTS. 
35 GLASS. GLASS PRDTS. 
36 STO~E. CLAY PRDTS. 
37 PRIMARY !RON STEEL MFR 
3U PRIMARY NONFERROUS MFR 
39 METAL CDNTAINE~S 
40 FASRlCATED METAL PRDTS 
831045 
7034&2 
U406 
64188 
67 
3481 
10101 
1456333 
33409 
14 
158949 7 
622786 
65646 
981643 
0 
3718 
1421 
102339 
9108 
42.078 
192 
29888 
l409L 
2b4"3 
31089 
211169 
125699 
13474 
15160 
10963 
1479820 
222116 
169 
67a4 
121832 
140584 
54517 
165150 
6655 
239389 
41018400 
41347520 
2453413 
3227l 3b 
25142 52 
25452 71 
49%429 
21021296 
2624525 
1424040 
4SH204a 
42007072 
8641399 
119985456 
11115246 
27223&80 
7591649 
39015584 
co10934 
14223308 
766010 
99lil84 
4847434 
24611520 
8851530 
.32423280 
349011 64 
13701317 
224000 32 
4215922 
38255068 
20 al60 16 
1438067 
5253151 
53391 77 
10721770 
43925776 
27£.67552 
4790797 
117961>66 
41849445 
42050982 
2464a19 
3291324 
2514319 
2546752 
5006530 
224 77629 
266Z934 
1424051, 
5032154:; 
Hu29S5a 
8707045 
120967 299 
11115246 
27227398 
7593070 
3911 7923 
6620042 
14210381> 
766202 
9941072 
4861525 
24637%3 
8082619 
32634449 
35027083 
13720791 
22415192 
4220885 
397l4908 
21038134 
143&236 
5259935 
5461009 
10662354 
43980293 
27o3270Z 
4797452 
1203605.5 
41 SCREW 11ACH PROTS, ETC. 
42 OTHER FAb. ~ETAL PRDTS 
43 ENGINES, TURdlNES 
44 FARM MACH., ECUIP. 
45 CCNSTRUC. ~IACH. EQUIP. 
41> MATERIAL HANDLING MACH 
47 METALWURKING ~ACHINERY 
48 SPECIAL M~CH. EOUIP. 
49 GENERAL MACH. E~UIP. 
50 l'.t.CHI NE SHOP PR:JTS. 
51 OFFICE, COMPUT. MACHS. 
52 SERVICE INO. MACHINES 
53 ELECT. TRANSMISS. EOP. 
54 HOUSEHOLD APPLIANCES 
55 ELECT. LIGHTING EOUIP. 
56 RADIO TV, ETC.,EQUIP. 
57 ELECTRONIC COMPONENTS 
58 MISC. ELECTRICAL MACH 
59 MOTOR VEHICLES, EQUIP 
60 AIRCRAFT. PARTS 
61 OTHER TRANSPORT. EOUI 
62 PROF. SCIEN. lNSTRU. 
63 MEO!CAL, P~JTO. EOUIP 
64 MISC. MANUFACTURING 
65 TRANSP., WA~EHOUSIN~ 
66 tOMMUNICA. EX SRDCAST 
67 RADIO, rv BROADCAST[N 
68 ElEC.GAS,WATER SAN.SV 
69 WHOLESALE RETAIL TRAD 
70 FI NANCE, 1 NSURANCE 
71 REAL ESTATE, l<ENTAL 
72 HOTELS, PERSONAL SERV 
73 BUSINESS SERVICES 
74 RESEARCH. DEVELOPMENT 
75 AUTO. RE?AIR, SERVICE 
76 AMUSEMENTS 
77 MED., EDUC. SERVICES 
78 FEDERAL GOVT. ENTERPR 
79 STATE LOCAL GOVT. ENT 
TOTAL 
--------------------------------
22690 
11945 6 
llB51 
l6d49 
276600 
10519 
11553 
25670 
107964 
3311>9 
16231 
44709 
43426 
10844 
3309 
4056 74 
30353 
16219 
134345 
725898 
35643 
376'tl 
37J2 
5007$ 
7a32.l6 
413423 
Sb 106 
7 7831l7 
2716405 
1119163 
2589312 
375195 
784970 
0 
24521>4 
126665 
1133638 
16146 5 
163285 
22893 734 
14521962 
17090112 
60008 01 
66205 54 
8626868 
3264607 
11500500 
8:i74b73 
10736!>61 
5444202 
20553161;1 
7491188 
13313104 
10061540 
5a:;686S 
268l0160 
13'J4671i3 
5034283 
il21552l4 
23305908 
1D914324 
109135 20 
103008 33 
18015600 
77278608 
3 5 0036 00 
4755301 
62325312 
234913024 
78624320 
213222768 
35151l'H2 
817229 26 
931000 
21256880 
14833549 
93316704 
13345097 
15625864 
2109093551 
l454t,c52 
L 7709'>6B 
0020652 
6637403 
IB03fot.8 
3275126 
11512053 
6~00343 
10894525 
5477451 
20569399 
7535897 
13356530 
10072384 
53t.Ol77 
Z72l5834 
13977136 
5050502 
82292569 
24031866 
10949967 
1095131>1 
l 03 Ofo665 
18065675 
7a061846 
35417023 
4811407 
BI03699 
237629429 
79 743483 
2156120SO 
355~4107 
825078<;8 
931000 
21504144 
14;1ioz14 
94450542 
13501>5aZ 
15789169 
2131987285 
CHAPTER IV 
THE IMPACT MODEL 
Selecting Major Industries Using 
Water Transport 
Theoretically all commodities can be transported by water. 
However, water transport is characterized by long-haul economies since 
it has relatively high terminal and pickup costs and low line-haul 
costs (15). Furthermore, water transportation has the following dis-
advantages: slowness, interruption of service due to drought or flood, 
an:l requirement of transfer of freight (21, p. 721). Since the transfer 
of commodities between truck or train and barge increases terminal 
costs and the possibility of higher freight damage, transfer of freight 
may make low-cost water transportation unattractive to many firms and 
industries. 
Commodities adapted to water transportation generally are those 
bulk commodities for which fast movement and fast turnover are not a 
critical factor in the marketing system (35, p. 12). According to the 
data for commodity shipment on the Arkansas River provided by the Tulsa 
District of the Corps of Engineers, major commodity groups consist of 
chemicals, iron and steel, and metal products for inbound shipment; 
and coal, petroleum and related products, and grains for outbound ship-
ment. Rock, sand, and gravel are primarily shipped within the channel. 
Although wheat is a major commodity shipped on the Arkansas waterway, 
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less than 3 percent of the wheat produced in Oklahoma was transported 
by water in 1976. 1 
50 
Consequently, to avoid over-emphasizing the direct impact of water 
transportation, only a few industries in the manufacturing sector were 
selected as major users of the Arkansas waterway. These industries in-
2 
elude Chemicals (I0-27) , Plastics and Synthetics (I0-28), Petroleum 
(10-31), Primary Iron and Steel (I0-37), and Fabricated Metal (I0-40). 
The results of the Census of Transportation in 1967 (45), which only 
covered the manufacturing sector, indicated that industries other than 
those indicated above had very small tonnages of shipment by water (less 
than 2 percent of the total tonnage). However, the indirect impact of 
the Arkansas waterway can be expected to affect the entire state economy 
in the future, even though few industries are directly benefited by the 
low-cost water transportation. For example, sales of oil field machin-
ery may increase as a result of expansion of the petroleum industry. It 
has been found in a previous study that available water transportation 
does not guarantee regional growth (17). Nevertheless, the effect of 
water resources on a state's economy may be significant when indirect 
impacts are taken into consideration. 
Estimating Trade Coefficients for 1980 
Since trade coefficients are calculated from flows of interregional 
1The percentage was a high estimate made by Jim Shouse and Marc 
Johnson, Department of Agricultural Economics, Oklahoma State University, 
based on 1976 Oklahoma projections. 
2To save space and to facilitate identification, I0-27 is used to 
denote the Chemical industry which is the 27th industry of the input-
output classification (see Table IV). 
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trade, absolute levels of commodity flow for each of the selected 
industries must be estimated first. Trade coefficients for other in-
dustries are assumed to be the same as 1963 coefficients used in the 
baseline model, either because water transport plays an insignificant 
role, or insufficient data prevent the estimation of newer coefficients 
for these industries. 
The trade model for an individual commodity can be very complicated. 
The magnitude of trade, for instance, depends upon the quantity supplied 
by exporters, geographical distance, transport costs, availability of 
transportation facilities, and demand of importers. The demand, in 
turn, is a function of the price of the traded good, prices of substi-
tutes, income, population, and tastes and preferences. Some of these 
variables may be highly interrelated. Since the study deals with the 
industry rather than individual commodities, and each industry in-
cludes many commodities, the situation will be more complicated. For 
example, both non-electric heating equipment and metal sanitary ware 
belong to Fabricated Metal Products industry (I0-40). However, these 
products are quite different, for instance, in value per unit of 
weight, unit price, transport cost, demand, manufacturing process, 
and location of production. Therefore, it is possible that a region 
imports some of the commodities and exports others classified under 
the same industry. Thus the commodity trade model may not be appropri-
ate for the present study. 
Because data on interregional trade by industry in this area are 
scarce, a simple model of interstate trade between Oklahoma and each 
of the remaining states (excluding Alaska and Hawaii) were estimated 
for each selected industry. Using the state as boundary of region may 
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not be the best way of delineating regions, since a state is a 
relatively large geographical area, and some economic activities may not 
be evenly distributed in the entire state. However, since data required 
for this study were most frequently recorded by state, it was more con-
venient to employ states as observations of the model. More specifical-
ly, for each industry, imports by Oklahoma from another state were 
treated as an observation, as were exports from Oklahoma to another 
state. Different models were estimated for Oklahoma imports and e~ports. 
The trade between Oklahoma and other states for an industry may 
be assumed as a function of geographical distance, transport cost, value 
of shipment per unit of weight, demand, proportion of total tonnage 
shipped by water, etc. However, trade cannot be estimated by these 
functions due to data difficulty. For instance, value of shipment per 
unit of weight can only be computed on the national basis from census 
data (43) (44). The value will be the same for each observation, if 
the assumption is made that value of shipment per ton between Oklahoma 
and another state is the same as that between Oklahoma and any other 
state. Since it was impossible to obtain a least square regression 
equation showing relationship between volume of trade and value of 
shipment per ton, an alternative method was used. 
Although the volume of trade (either import or export) can be 
expected to have an inverse relationship with geographical distance 
between Oklahoma and other states, some industries ship their products 
farther than others because of different degrees of production concen-
tration in terms of location and product characteristics. Therefore, 
the geographical distance should be adjusted for an industry's "average 
shipping distance" of products. The average shipping distance for an 
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industry was calculated from transportation census data (44) by 
dividing ton-miles of shipment by tonnage of shipment of the industry. 
Given the locations of production and consumption, the average shipping 
distance may affect the trade volume since it reflects transportability. 
However, the average distance of shipping depends on characteristics of 
products (such as durable or nondurable), capability of bearing trans-
port cost, mode of transportation, and transport costs required for an 
industry. Hence, the first step in estimating trade was to establish 
the relationship between shipping distance and the relevant variables. 
Each of the input-output industries in the manufacturing sector, except 
Ordnance (10-13) and Printing and Publishing (I0-26) for which data 
were not available, was used as an observation. The results obtained 
were: 
where 
D = 640.4148 + 5.0878 W + 0.0042 V - 77.7587 T (35) 
(16.0254) (2.7682) (2.6502) (-4.5406) t statistics 
R2 = 0.43 F = 11.4010 at 46 and 3 degrees of freedom 
D = average shipping distance in miles; 
W percentage of tonnage shipped by water in 1963 (44); 
V value of shipment per ton in dollars in 1963 (43) (44); and 
T inputs required from Transportation and Warehousing (I0-65) 
per dollar of output in cents, which is a proxy variable for 
the transport cost of an industry (57). 
The least square equation seems to be satisfactory in explaining 
the transportability of products in the manufacturing sector. Each 
independent variable is statistically significant at 1 percent level. 
Since water transportation is only suitable for long hauls (15, p. 20), 
a higher percentage of products shipped by water would indicate a longer 
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shipping distance. The equation shows that products would be shipped 
5 miles farther for a 1 percent increase in tonnage of water transporta-
tion. The value of shipment per ton is another determinant of transpor-
tability (15, p. 25). Products of high value can usually "afford" or 
bear higher transport cost and thus can be shipped farther. Therefore, 
for every $1,000 increase in per ton value of shipment, goods can be 
expected to be transported 4 miles farther. The transport cost per 
dollar of ou'tput may be the most important factor of shipping distance. 
For every 1¢ change in the transport cost per dollar of output, distance 
shipped would change inversely by 78 miles. 
The model expressed by equation 35 is rather simple. However, 
adding more independent variables did not significantly improve the 
results. For example, a dummy variable indicating durable and nondura-
ble industries and a variable representing concentration of industries3 
were insignificant when they were included in the model. 
The second step of the estimating procedure was to develop models 
of Oklahoma imports and exports for each of the selected industries. 
Again, these models are simple as compared to economic theories under-
lying supply and demand, and interregional trade, due to a lack of 
appropriate data. The least square regression equations were estimated 
in the form of 
lv 
x. 
l 
Mlv a 1 a 2 
a (-) Cy':) 
o D. i 
1. 
(36) 
3concentration ratio measures how closely the locational 
distribution of value added of an industry matches the locational distri-
bution of population. These figures were obtained from (16, p. 214). 
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for Oklahoma exports; and 
for 
ul Mlv bl b 
x. = b (-) (y~) 2 (37) 
1 o D. 
1 
Oklahoma imports; where 
x1 v 
i 
D. 
1 
ul 
x 
i 
Oklahoma exports to state v for the i-th industry in 1963, 
measured in $1,000 (33); 
geographical distance measured in highway miles between 
Oklahoma City and capital of state v; 
average shipping distance in miles for industry i; 
final demand gross product of state v for the i-th industry 
in 1963, measured in $1,000 (28); and 
Oklahoma imports from state u for the i-th industry in 1963, 
measured in $1,000 (33). 
Since the coefficients in a Cobb-Douglas function represent elasticities 
of the dependent variable with respect to the corresponding independent 
variables (7, p. 411), coefficients (exponents) a1 (or b1) and a 2 (or 
b2) can be regarded as Oklahoma export (or import) elasticities with 
respect to transportation and demand, respectively. The estimated elas-
ticities are presented in Table V. 
Only two independent variables are included in the model. Other 
variables, such as production, population, and per capita income, also 
are determinants of the trade volume. However, these variables are 
highly correlated with final demand. The results were not noticeably 
improved when more variables were added. Moreover, inclusion of such 
variables in the model sometimes resulted in inconsistent signs of * and 
y for different regression equations. A dummy variable expressing 
whether or not a state was connected to the Arkansas River Navigation 
System also was found statistically insignificant and unstable in its 
signs. Another reason why only two independent variables were used in 
TABLE V 
TRANSPORTATION AND DEMAND ELASTICITIES FOR OKLAHOMA 
IMPORTS AND EXPORTS FOR SELECTED INDUSTRIEsa/ 
Industry 
10-27 Chemical 
I0-28 Plastics and 
Synthetics 
10-31 Petroleum 
I0-37 Iron and Steel 
10-40 Fabricated Metal 
I0-27 Chemical 
I0-28 Plastics and 
Synthetics 
10-31 Petroleum 
10-37 Iron and Steel 
10-40 Fabricated Metal 
Elasticities 
Transportation Demand 
Oklahoma Imports 
-2.6867 
(-5.6804) 
-1. 5855 
(-3.0545) 
-3.3227 
(-5.9201) 
-2.8911 
(-4.3368) 
-3.0741 
(-7.5227) 
0.7726 
(4. 7482) 
0.7817 
(5.9032) 
0.9103 
(2.8639) 
0.9891 
(5.3433) 
1. 3790 
(6.4476) 
Oklahoma Exports 
-1. 0780 
(-4.9063) 
-1. 2041 
(-3.2958) 
-5.2799 
(-7.1398) 
-1. 4364 
(-5.6139) 
-3.1267 
(-4.1392) 
0.5329 
(7. 9063) 
0. 7121 
(7.6397) 
0.8757 
(2.0908) 
0.6745 
(9.4921) 
0.7279 
(1.8410) 
.63 
.46 
.51 
.47 
.69 
.61 
.57 
• 5 7 
.70 
.31 
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F 
26.1840 
19.4184 
24.2326 
20.2556 
50.5614 
35.3231 
31. 0179 
30.1175 
53.1341 
10. 4960 
~/Figures in parentheses under estimated elasticities indicate t-
statistics for the corresponding elasticities. All t-values are 
significant at the 1 percent level except those for demand elasticity 
for Oklahoma exports of Petroleum (I0-31) and Fabricated Metal (10-40); 
those are significant at the 5 and 10 percent level, respectively. All 
F-values are significant at the 1 percent level. 
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the model is that since 1980 final demand estimates (34) are already 
available, projections of trade can be made without having to conduct 
other large scale studies on projections of state economic activities. 
Since the section of the Arkansas River Navigation System was not 
opened until 1970, the imported and exported goods of Oklahoma in 1963 
would have been shipped by means other than water. In other words, 
the percentage of tonnage of water transportation was zero for all in-
dustries in the 1963 base period. The proportion of output of Oklahoma 
industries transported by water has not been estimated. Hence, the 
national percent distribution of water transport in 1972 (46) is assumed 
to prevail in-Oklahoma in 1980. 
It should be noted that the tonnage of manufacturing goods shipped 
by water declined from 26.3 percent in 1967 (45) to.18.4 percent in 
1972 (46) for the nation. This indicates that the relative importance 
of waterway transportation has decreased somewhat and that the distri-
bution of commodity shipments by different modes of transportatio~ 
varies from month to month and from year to year. Furthermore, the 
percentage of water transportation tonnage would drop to 4.1 and 4.6 per-
cent for 1967 and 1972, respectively, when petroleum shipments are ex-
cluded from conunodity shipments by all modes of transport. Thus 
petroleum production would affect the usage of the waterway to a great 
extent. 
The projected trade volume in 1980 for the industries selected in 
the study was made by first substituting the 1972 percent figures of 
total tonnage shipped by water into equation 35 to obtain the increase 
in the average shipping distances for those industries. Then by using 
the increases in shipping distances and final demand projections for 
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1980, as well as elasticities (listed in Table V) the percent increase 
in trade from 1963 to 1980 was computed. The projected trade coeffi-
cients for 1980 for the selected industries were calculated from the 
trade projections. These coefficients are presented in Table VI. The 
. . d ff" . d AT12 d AT 21 h h proJecte coe icients un er an are greater t an t e corres-
ponding 1963 coefficients (Table III). This implies increases in the 
interregional trade for 1980 Oklahoma output. 
TABLE VI 
TRADE COEFFICIENTS FOR THE IMPACT MODEL, 1980 
Industry All T 
Al2 
T 
A21 
T 
A22 
T 
10-27 Chemical .124620 .003239 .875380 . 996861 
10-28 Plastics and Synthetics .004990 .001364 .995010 .998636 
I0-31 Petroleum .893830 .040342 .106170 . 959658 
10-37 Iron and Steel . 045966 .001352 .954034 .998648 
10-40 Fabricated Metal .469043 .029215 .530957 .970785 
Output Projections of the Impact Model 
Once the new trade coefficients which reflect the effects of water 
transportation were obtained, the interregional technical coefficient 
matrix for the impact model was computed using equations 30 through 32. 
A_ -1 
To save space, the interdependence coefficient matrix, or (I-TA) , 
which contains 158 rows and columns is not presented in this study. 
It will be provided by the author upon request. 
The procedures for estimating the baseline output, as discussed 
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in the previous chapter, were used to calculate the 1980 output projec-
tions for industries in the impact model. The output projections for 
Oklahoma of both models and the changes in output over the baseline 
model are presented in Table VII. Schreiner et al. (36) estimated the 
1970 output in 1963 dollars. The consumer price index (51, p. 344) was 
used to convert those estimates to 1967 prices. These figures are 
included in Table VII for purposes of comparison. 
The Arkansas River Navigation System will lead to a 7.8 percent, 
or $1. 8 billion, increase in 1980 output of goods and services in 
Oklahoma (Table VII). This increase of output primarily comes from the 
Petroleum (I0-31), Crude Petroleum and Natural Gas (I0-8), Fabricated 
Metal (I0-40), and Real Estate (I0-71) industries, which account for 
$824, $347, $202, and $102 million, respectively. However, the five 
major waterway user industries (see Table V), as well as Iron Ore Mining 
(I0-5) and the Crude Petroleum and Natural Gas (I0-8) industries have 
the highest percent changes. 
The output projections for the impact model for individual indus-
tries are greater than or equal to those for the baseline model. This 
indicates that the expansion of the trade area for Oklahoma, which is a 
result of the availability of low-cost water transportation, does have 
positive effects on the state economy. The Arkansas River Navigation 
System not only has an impact on the industries which utilize water as 
means of transportation, but virtually on all industries. Conceivably, 
if port facilities and barge transport techniques are improved so 
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TABLE VII 
OKLAHOMA OUTPUT PROJECTIONS BY INPUT-OUTPUT INDUSTRY FOR 1970 AND 1980 
($1,000 in 1967 Price Levels) 
------------------------------
--------------------------------------------
!NDUSTR Y 1970 Output 1980 Out2ut Change from Percent Baseline !-!odel Impact Model Baseline Es timatH - Change 
------------- ----------------
l!VESTCCI\, PR ors. 805206 831045 832251 1206 0.15 
Ontf R AGRI C. PRDTS. 551648 703462 705767 23ctS O.H 
FURE S TR y, F!SHE~IES 6219 11406 11450 4'+ 0.39 
AGRI. FCRES. FI Sil. sv. 41773 64188 64459 271 () .1t2 
I R'."''J, FERR.O. CR ES MIN. 11 67 65 18 Z&.87 
f'<C'oFERROUS JR ES MINING 2008. 3481 3541 60 1.72 
CCAL )i!Nf NG 7983 10101 10154 53 0.52 
C RiJDE Pl TP 0. , ~A Tl GAS 1145861 l't5b333 1803758 31t7't2 5 Zl.86 
S TC'IE, CLAY M!~!NG 24093 38409 39913 1504 3.92 
Cf'EM FEPT MlN MINING 4 14 15 l 1. lit 
NEW CQNSTRUCTION 883203 1589497 1589497 0 o.o 
l'.A I 'IT., REPAIR CONSTR. lt02149 b2278b 661431 3861t5 6.21 
r.F:l 'IANCE, ACCESSORIES b1BB 1 b5646 6564g 2 o.o 
FC~'.), K INOkED PRO TS. 789913 9818 1+3 9833:>4 l5ll 0.15 
TC'PACCO "IANUFACTURES 0 0 0 0 o.o 
FAS~ICS 2806 3718 3719 1 0.03 
TEXT ILE PRDTS. 1104 1421 1422 1 0.01 
APPAREL 7071>5 102339 102353 l It 0.01 
"II SC. TEXTILE PRO TS. 7031 9108 9109 1 0.01 
lU.~l\ER, WOOD PRDTS. 36741 lt2078 42.208 130 0.31 
WC'DOE~ CONTAINERS 36 192 192 0 o.o 
HOUSEHULD FURNITURE 11411 29888 .29888 0 o.o 
OTHER fUR ~ 1 T URE 10870 14091 14092 l 0.01 
PAPER, ALLIED PRDTS. 21241) 2b443 2649) 50 0 .19 
PA 0 rRBJARO CC~TAlNERS 24250 3L089 3 ll 82 93 0.3() 
PR PH I.~G. PUllll SHING l262d8 211169 215691 4522 2.14 
(t-<[ ~. SELECT. PRDT S • 89235 125899 141072 15173 12 .05 
Plh STICS, SYN !HE TICS 9b30 13474 l11U65 5391 ~ o. 0 l 
OR1JGS, CCJS~ETICS 9363 15160 15183 23 a.is 
PA I ~T, ALLI Ul PR~TS. 8965 10?63 11037 H O.b7 
Pl::_ TQfl, P. EL A TE iJ I ND S. ll 80786 l't79820 2303634 8238llt 5 5. 6 7 
R~R~ER, MISC. PLASTICS 159681 22211 e 2227 37 bl9 0.28 
l[ATHFR TANrd M; PRDTS. 24 169 176 9 5.31 
Ff'OTWEAR, LE AT• PKD TS. 5566 6784 6784 0 o.o 
GLASS, GLASS PRDTS. 911 r; l2183Z 122945 1113 0.91 
STCNE, CLAY PRDTS. 92764 14058 ... 142927 23 .. 3 l.61 
PRIMARY IRJN STEEL l'IFR 42726 54!>17 71>251 21740 39.89 
PRI ~ARY NO.~~ ERR DUS MFR 125755 16,150 168838 3688 2.23 
39 l'IE TAL CONT Al NE>U 4853 6655 b750 95 l. ltl 
.. o FABRICATED ~ETAL PRDTS 195022 Z39389 1tlt1171t 20Zl65 8 ... 5 .. O'\ 
0 
TABLE VII (Continued) 
--------------------------------------------------------------------
INDUSTRY 1970 Output 1980 OutEut Change froa Percent Buel.ine Y.odol Impact Hodel Bueline Estimate.a Chang" 
------------- ------------------------------------
41 SCREW MACH P~DTS, ETC. 1294& 221>90 227&8 78 O.H 
42 OTHFR FAB. METAL PROTS 85704 11945C> 123743 ltl87 3.59 
43 ENGINES, TU~BINES 11137 1185 l 118Blt 33 0.20 
44 FAR)-1 MACH., FCUIP. 12925 16849 16858 9 o.os 
ltS CCNSTRUC. M~CH. EQlJ [p • 198694 276000 277677 ion 0.39 
46 MATERIU HA~OllNG MACH 10026 10519 10539 20 0.19 
lt7 MET AL l<ORK I NG l'ACH!NERY 82 5 l 11553 11555 2 0.02 
48 SPFCIAL MACH. EOUIP. 17316 25b70 251>81 11 o.o~ 
49 Gfl;f~Al MACH. E 0 IJ IP. 88251 107'1&4 1083?4 lt30 0.40 
50 ~ACHlt;E SH:lP PRDT S. 22986 33169 33189 20 0.06 
51 OFF ICE, (Q,"PU1. MACHS. 13022 16231 !6237 6 0.04 
52 SHVICE I ·,o. MACHINES 3d5o3 44 /G9 44891 162 o.41 
53 ELECT. TRANS'l ISS. EOP. 35612 434?6 43748 322 o. 7't 
54 HOU SE rlOLD APPL! ANCES 7926 10044 1084b 2 0.02 
55 EL f'CT. UGHT PIG EQUIP, 2404 3309 331'< 5 0.15 
56 RAJ I 0 TV, ETC.,EOUIP. 251978 405674 405604 130 0.03 
57 ELFC T?-Qt;[C CCllPO~UHS 15882 30353 30365 12 0.04 
58 "1 I 5 C. ELECTHICAL MACH. 11667 16219 16239 20 0.12 
5'l "OTO~ VEHICLES, EOU l P, 1117 40 134345 134364 19 0.01 
60 AIRCRAFT, PAR TS .65164] 725898 727000 1702 0.23 
61 OTllCR TRANVil~T. EQUIP 31690 35643 35666 23 0.06 
62 PHH·. SCIEN. l ~'; r RU. 29388 3 1 d io I 31970 129 a.lit 
63 t'EDICAt, PHO TC. ~OUIP. 2459 3782 3782 0 o.o 
64 MI SC. MA':UFhC TUR ING 30842 50075 50199 124 0.25 
6~ TRAr-tSP., '1AH E HOUSING 700573 783238 831002 47764 b .10 
66 (n"l"llJNICA. EX uRDCAST. 2 77440 4131.23 419462 6039 l. 46 
67 k~:J 10. 1V BHOMlCAST ING 2'1604 5&!06 5 tl 5 ':> l 2455 4. 38 
68 EL2C.GAS.~ATER SAN.SV. 54~089 718367 8 094 fl, 31087 3 .97 
69 ll"1"LE SALE RETAIL T~AOE 1197648 2716405 2749374 32969 i.21 
7 tJ FI>;~NCE, INSUR~NC.E 513019 919163 '140416, 21313 z.H 
71 PEAL FSTATF, RENT/\L 140438 l 25893l2 269!000 101688 3.<H 
72 H!H FL 5. PERSONAL SER Vo [90&73 37'.>L95 378073 2878 o. 77 
73 BUSINESS SERVICES 408985 784970 82 1125 31>155 't .b I 
7't RF SEARCH, DE HLOP,"IE NT 0 0 0 0 o.o 
JS AUTu. REPAIR, SERVICES 170690 245264 248857 35'1} 1.46 
76 AMUSEMENTS 43980 126665 127929 1264 1.00 
11 MEO., EDUC. SERVICES 413543 1133()36 llH83Z 994 o. 09 
78 FEDERAL GOVT• ENTE RPR. 107043 l6 l46 5 165146 3663 2.21 
79 STATE LOCAL GCVT • ENT. 104805 163285 l68b5l 5366 3.29 
Cl\ 
TOTAL 15488171 22893728 24673936 1780196 7.78 1--' 
---------------- ---------~-------------------------
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that more commodities are adapted to water transportation, the economic 
impact will be greater and will spread to even more industries. 
Employment and Income Projections for 1980 
The main concern of the study is not just industrial output 
changes but the impact on employment and income of the state. Estimates 
on additional jobs created and additional income generated from the 
navigation project may be more meaningful and useful than output projec-
tions. This section will use these two variables as a measure of 
economic impact. 
Employment 
Employment in 1970 of the state, expressed by work force data, or 
number of jobs, has been estimated for each input-output industry by 
Schreiner et al. (36). Most of the employment data was obtained from 
the Oklahoma Employment Security Commission (OESC) (26). Separate esti-
• 
mates of wages and salaries, self-employed workers and unpaid family 
workers were available only by relatively broad industry categories. 
The 1963 employment data in the Harvard Economic Research Project 
(HERP) study (32) were used to allocate the OESC wage and salary indus-
try employment figures to the related input-output industries. The 
distribution of proprietors among industries, computed from the. Internal 
Revenue Service report (61), was used to disaggregate self-employed and 
unpaid family workers. Employment in Government Enterprise industries 
(I0-78 and 10-79) was obtained from other sources (37) (47). Since 
output for the Research and Development industry (I0-74) was not esti-
mated in 1967, employment in this industry was included in the Business 
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Service industry (I0-73). Other industries with zero output were not 
given employment estimates. The 1970 employment data for various indus-
tries are presented in Table VIII. The employment-output ratios were 
obtained by dividing the 1970 employment by the output level (shown in 
Table VII) of the corresponding industries. 
Schreiner et al. (36) also considered the effect of changes in 
labor productivity on employment. Changes in the employment-output 
ratios were computed to reflect expected changes in labor productivity 
by 1980. Labor productivity for a given industry is defined generally 
as output per unit of employed labor, which can be viewed as the output-
employment ratio, or the reciprocal of the employment-output ratio. 
Hence, changes in labor productivity can significantly affect industry 
employment. National labor productivity annual growth rates estimated 
by Almon et al. (3) were used to compute the employment ratios for 
1980. 
The industry categories used in Almon's study are not exactly the 
same as input-output classifications in this study. It was necessary 
to make adjustments to obtain a set of growth rates compatible with the 
input-output industries. For each industry of this study that included 
more than one industry defined by Almon, tha annual labor productivity 
growth rate was computed by taking the average of growth rates for 
related industries, weighted by the 1967 value added figures given in 
the Census of Manufacturing (43). On the other hand, the same growth 
rate was applied to each of the industries if an industry in Almon's 
study included several input-output industries. Moreover, the growth 
rate for Finance and Services in the Almon study was applied to Input-
Output Industries 70 through 79, since estimates were not available for 
TABLE VIII 
OKLAEO:-'.A E~Plm.~;:::::;1 ESTI:'LA.IbS FOK 1970 ~rn PROJECIIO~S FOR 1980' BY L:PLT-OrIPCI I:\DCSIRY 
-------------------------------
INDUSTRY 1970 1980 E"'2lo:i'..!"•mt Oiange fro!:! 
Employment Baseline Model Impact Model !.Seline Estimate• 
1 LIVES TOCK, PR DT S. 57573 34166 34216 50 
2 OTHER AGRI C. PROTS. 53257 39050 39l78 128 
3 FORESTRY, FISf'ER [ES 562 593 595 2 
4 AG~ [. FORES. fl~H. SV. 6108 8797 8834 37 
5 !RON, FERRO. CRES MIN. 0 0 0 0 
6 NONFERROUS URES MINING 249 3U 35l 6 
7 CCH l'I NI NG 522 53 l 534 3 
8 CRU:JE PE Tl\O., NATL GAS 38525 3158 9 39125 7536 
9 STO'IE, CLAY MINING 1437 1843 1915 72 
10 C.HFH FERT ..,IN ~lNING 0 0 0 0 
11 NEn CONSTRUCTION 4't779 70823 70823 0 
12 M,\ INT., REPAIR CONS TR. 7842 10b73 11335 662 
13 C•DNA,JCE, ACCESSORIES 386 302 302 0 
14 FO·'lfl, KINDRED PRDTS. 16512 l63H 16423 25 
15 Tf'~ACCO flANUF~CTURES 0 0 0 0 
16 FA~>{ICS 98 llH 10 l 0 
17 TEXT lLE PRO TS. 21 18 18 0 
18 APPAREL 9025 11049 11050 z 
19 MI SC. TEXTILE. PRDTS. 864 888 888 0 
20 LUMBER, .moo PROTS. Z509 2HO 2247 7 
21 llOOl'CN CONTAINERS 0 0 0 0 
22 HOUSEHOLD FUR~ITURE 1561 2277 2277 0 
23 OTHER FL!Rr-11 TURE f.96 76 7 767 0 
24 PAPER, All.IED PROTS. 1233 1294 1296 2 
25 PAPFRDDARO CO~TAINERS 1502 1625 1630 5 
26 PRl~TP4G, PUBLl SHING 9290 11994 12251 257 
27 CHF", SELECT. PRDTS. 1674 1442 1615 174 
28 PLASTICS, SYNTHETICS 557 577 808 231 
29 DRU GS. COSMETICS 248 2'18 29'1 0 
30 PA I NT, ALLIED PRDTS. 349 382 384 3 
31 PH~IJ, RELATED INDS. 8097 5 7 l't 8896 3181 
32 RUAllER, MI SC • PL AST IC S 4408 4711 4 l21o 11 
33 LEATHER TANNl~G PROTS. 0 0 0 0 
34 Ff1rJTftEAR, LEAT. PRO rs. 754 746 746 0 
35 GLASS, GLASS Prl.OTS • 4936 1t753 4797 "3 
36 ST01'E, CLAY P PDT S. 3983 4894 4976 82 
37 PRIMARY IRCJN STEEL HFR 2347 Z760 3860 1101 
38 PRIMARY NONFERROUS HFR 1898 2176 222't 1t9 
39 METAL CONTAINERS 100 lU 114 2 
'90 FABRICATED ~ElAL PRDTS 10956 11373 20989 9615 O'\ 
+:-
TABLE VIII (Continued) 
-----
------------------------------------
INDUSTRY 1970 1980 E1112l~ment 01.ange from Employment Baseline Model Impact Hodel J!ueline Eati-tea 
----------- ----------------------------
41 SCREW MACH PROTS, ere. 176 1281 1286 4 
42 OTHEA FAS. MET Al PROTS t,ObO 495" 5131 1 78 
43 ENGl'llES, TUile WES 204 144 14't 0 
•H FARM MACH., E CU IP. 698 131 731 0 
45 C C'll ST RUC. MACH. EOU I Po 7625 9237 9273 36 
'o6 MATERIAL HANDLING MACH 99 90 91 0 
47 METALW0~Kl'llG MACHINERY 253 329 329 0 
'o8 srecUL MACH. E OU IP, 7qR 897 691 0 
'o9 GE,IFRAL MACH. fQUIP. 3894 3881 3897 15 
50 MACHINE SHOP P1!DT S. 2206 219/t Zl9b l 
51 OFF ICE, COMPUT. MACHS• 459 305 305 0 
52 SER VIU l'W. ~ACH I l•E S 2796 2220 2229 9 
53 HHT. TRAllSM ISS. E\lP, 853 806 812 • 54 HCUSE11ul8 APPLI A~CE:> 117 178 176 CJ 
55 El EC T. LIGHT! l;G E~UIP. 25 31 31 0 
56 fl AO I 0 TV, ETC., E~U IP• l14b8 l'o422 14427 5 
57 ELECTRONIC CO~PONENTS 721 792 793 0 
'58 MISC. El EC T~ I CAL MACH. 208 278 278 0 
59 MOT rJR VEHICL ~S. EQUIP. 2411 2463 2481 0 
60 AIRCRAFT, P4RTS lOIOL 8637 81>57 20 
61 OTHER TRANSPURT. EOUI P 94't 819 820 l 
62 Pi<()F. SCIF'I. l'I S TRU. 508 533 535 2 
63 ·ME:11CAL, PH,JT C. E OU I Po 19 IS 18 !J 
64 MI SC. MANUF AC TUR I NG 2479 2735 2742 7 
b5 TRANS?., WAH EHOUS I NG 33726 31'.>7 6 33501 1926 
60 ·((1~<-"UNI CA. EX BRDCAST. 10742 11619 11991 l 73 
67 RAUIU, T\/ JROADCAST!NG 1 765 3135 3272 137 
68 ELFC.GAS,WATER SA'll.SV, 10401 l 094b 1138 3 t,31 
6"1 io.:h{"'.LE SAU: Ff!All TRAQE 208859 269547 2 72816 3211 
70 FIN.,NCE, l'ISURANCE 34&57 58199 59548 1349 
71 Rf AL ESTATE, RF NT Al 8068 13943 1H90 548 
72 HOTELS, PERSllML SE RV. 31064 5 7 291 57131 439 
73 BUSINESS HRV ICES 39012 70179 73412 3Z3Z 
14 RE SF ARCH, llE V EL OPME NT 0 0 0 0 
75 AUTO. REPAIR, SERVICES b407 8629 8755 126 
76 A~SEMENTS 8262 2.2302 22525 223 
77 MfO., EDUC. SERVICES 71598 183989 184151 I bl 
78 FEDERAL GOVT. ENTERPR, 11576 12126 1241>1 275 
79 STATE LOCAL GOVT. ENTo 4an 7117 1351 23\ 
TOTAL 826651 1106104 11\2210 36106 O'\ 
-------------------------------------
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individual industries corresponding to those industries. The adjusted 
annual growth rates by industry are presented in Table IX. 
The projected 1980 employment were estimated from the employment-
output ratios adjusted for labor productivity and output projections of 
both baseline and impact models. An additional 36;000 jobs, or 3.3 per-
cent of the employment level of baseline model, are created (Table 
VIII). Since the employment projections are derived from output projec-
tions and constant employment-output ratios for each industry, the per-
cent changes in employment over the baseline estimates for individual 
industries will be the same as those for output (column 5 of Table VII). 
Absolute gains in employment will primarily be found in the Fabricated 
Metal (I0-40), Crude Petroleum and Natural Gas (I0-8), Petroleum (I0-31), 
and Iron and Steel (I0-37) industries of the manufacturing sector. 
Industries in the services sector (I0-65 through I0-79) gain an addi-
tional 12,531 jobs, accounting for one-third of the total increase. 
The Transportation and Warehousing (I0-65), Wholesale and Retail (I0-69), 
Finance and Insurance (I0-70), and Business Services (I0-73) industries 
have much greater gain than other service industries. 
Income 
Personal income also is used as a measure of economic impact. The 
1970 personal income by input-output industry was estimated by Schreiner 
~t al. (36). Because their estimates were expressed in 1963 prices, the 
consumer price index (51, p. 344) was applied to convert these estimates 
to 1967 prices so that comparisons can be made. As discussed in the 
previous chapter, changes in income can be estimated from output changes 
and income-output ratios (equation 23). These ratios were calculated by 
TABLE IX 
FORECAST OF ANNUAL GROWTH RATE IN LABOR PRODUCTIVITY 
BY INDuSTRY FOR THE UNITED STATES, 1970 TO 1980 
lNDLSTi!Y Growth 
Rate 
INDLSTRY Growth 
Rate 
-------------
----------
------------
l LIVESTOCK, PRCTS. 5.69 41 SC Qf lo MtCH P~[JS, ETC. 0.60 
2 OTHER AGR l C. FRUTS. 5.69 42 rJTH[R rAB. ME TA L ?Ru TS 1.34 
3 FOi!ESlRY, Fl SI-ERIES 5. 69 43 FNGINES, T cJl{rl l'lES 3.64 
4 AGRI. fOi!ES. f IS'"" sv. 0.65 44 FARI' ~ACK., UUIP. 2.u 
5 !RC~, ~HRO. [RES MI r.. 2 .20 45 ccr. STRUC. MllC!--. E~UIP. l. 4 0 
6 N(l'ffFRRCUS ORES MINING z .20 46 l'ATERIAL H1'~'iCLJNG MACH l.40 
7 CCAL ~IN I «r. 2.20 47 "'f TA L loClR Kl ''G ~Al HP.ERV 0.75 
a (ill,'"lE Pf !RU •• NA Tl GAS 4 .4 n ·48 SPF([AL MACH. E~UIP, 2.81 
<; STcrff. CLAY ,._,I.\/ I \G 2.20 49 GENtPn MACH. E:OUlP, 2.01 
10 Cl- t ." FE: RT Ml\ .~ :Nl1'G 2.20 50 MACH l ~t ~HOP rRIJ l S. 3.79 
I l f\;t_',./ CC'lSTF<c< r lu~ l.30 51 OFF !CE, COl'PU T. ~.\CHJ • 6.'10 
12 ~td~T •• KC:Pt.. I? CO'iSTR, l.30 52 SEP.VICE: l~U. ~ACHINES 3.86 
13 UC~HCE. ACC fSSUR l ES 2.15 53 FLECT. TKA'ISMISS. E~~. 2.sa 
14 Frco. Kl!><iJMiJ PRJTS. 2 .27 54 f-Gt.,SEl-OLO APPLIANCES 3. l3 
15 rr.0 ,cco. MA~UUCTURES 2. 18 55 ELECT. l l GH Tl ~G E ,Ju 1 r. 0.99 
lb FbeR! CS 2.52 56 RAU!O TV, ETC •• EOUIP. 2.23 
17 TEX!!LE PRDTS. 4.37 57 ElfCTRONIC CC~f'Oflf:NTS ~.69 
18 AP PAR El l.68 56 MISC, ELECTRICAL HACH, 0.40 
19 Ml SC, TEXTILE PRO TS, 2.34 5S MOTOR VEHICLE So EOUI P, l.03 
20 LUMBER, ~CJD P~ D TS. l.98 60 AIHCRAFT, PAR TS 2.1.a 
2 l 1-iCL.iLJEN CJ~ TA I~[ RS 2 .9 3 bl CTHER TRANSPOH. l:ilU!P 2.63 
22 H['.tJSErCLJ Fui<~ITURE l.b4 62 pqQF. Sl. IE fl. INS!l<U. 2.06 
23 C!HFR fLqN[ TU fl: l.64 63 MEll!CAL, PHU T (. ftJUl P. 4.03 
24 PHfR, ALL! l J P~~TS. !. 72 64 ~rs c. .... 1\NUFAC TU1\ Jr~G ..1,9 4 
25 ?f-P[ ;:;;~;-,~,{~ CCH AIHRS l. 7 l 65 TP.\~,sP., 1..\P f i--:,us 1 ~G l. 79 
u PP.l~TI~,1--., ?uo ll SHI~:; 2.62 66 U.~''IU~IC.'• EX ~eOLhST. 3.JB 
Z1 Ci--E'I, sruc r. PFUTS, 5. 06 67 P A~l I (, TV tlRGtCUST I/Hi 0 .1,5 
2U PLA<;T res. S'l'NTrlET !CS 3.05 6B ELEC.GAS,l.ATI: P '.;AN. Sv. 3.US 
2'l lJR LC, S, CCS~c T ll S 3.0l 69 wHULE5ALE REUIL TRAllE 1. 5 9 
3C PAINT, Al LI c <J PKGTS. l.12 70 flNMCFo INSU f.~r-iCt: O.b5 
3 I Pl:TRC, Rrl4TH I NlJS. , .~I 7 l REAL ESTATE. RENTAL 0.65 
32 RU~dFR, :-i. ~ ~c. PLASTICS 2.b7 72 HOTELS, P HSG~AL SERV. O.t>5 
33 LEATf'FR TA.~~ I ~G PKiHS. I .4 7 73 BLSl/\ESS SF~VICES 0 .(, 5 
34 F(UTwEAR, l t: AT. PRuTS, 2 .11 74 RESEARCH, JEVELOPllE1'T O,b5 
35 GLASS. GLASS i'i<JTS, 3.33 H Al.. TO. REPAIR, SERVICES O.o5 
3t STCNE, CLAY PRLJTS. z.12 76 Al'vSEl'E/\lS 0 .t.5 
37 PRl~bRY IRON STEEL MFR 0.82 17 MEO.• EDUC;. SERVICES 0.65 
38 PRIMARY NuNfER;l.QUS MFR lol 7 78 fEUERAL GOVT, ENTER PR, 0.65 
39 HHAL CONTAINERS l.98 7'i STATE LOCAL GCVT. E~T. 0,65 
40 FAlliUCAlEC HETAL PROlS 1.69 
---------------
----------------------
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dividing the 1970 income by output for each industry. It is assumed 
that the 1970 income-output ratios will prevail in 1980. Incomes of 
1970 and 1980 projections under two different assumptions (models) are 
presented in Table X. 
Total personal income in 1980 will increase by $301 million (1967 
prices), or 4.5 percent due to the existence of the Arkansas River 
Navigation System (last row in Table X). The greatest absolute 
increases will come from Crude Petroleum and Natural Gas (I0-8), 
Fabricated Metal (I0-40), and Petroleum (I0-31) industries in the 
manufacturing sector. The service industries (I0-65 through I0-79) 
will gain an additional $77 million in personal income over the base-
line projection, and will account for 25 percent of the total increase. 
Major sources of this increase in the service industries will be in 
Transportation and Warehousing (I0-65), Wholesale and Retail (I0-69), 
Finance and Insurance (I0-70), and Business Services (I0-73) industries. 
Although not all industries will realize the income gains, none will 
experience declines. Several industries are simply too small in terms 
of the share of the state economy to reflect the benefits resulting 
from waterway transportation. In spite of being expected to be direct 
users of the waterway, for instance, the Chemical (I0-27) and Plastics 
and Synthetics (I0-28) industries have relatively small absolute gains 
in employment and income. However, the percent increase in the impact 
variables is impressive. 
The importance of the service industries may be underestimated as 
emphasis is focused on economic growth by means of expansion o~ 
manufacturing. The technical coefficient matrix (see Appendix Table 
XXII) indicates that each manufacturing industry requires certain service 
TABLE X 
OKLAHONA INCOHE FOR 1970 PROJECTIONS FOR 1980, BY r:wcT-OUTPl.:T INDUSTRY 
($1,000 in 1967 Price Levels) 
----------- ------------------------------------
INDUSTRY 1970 1980 Income Change from. Income Baseline Hodel l11P&Ct Hodel Baseline Es t.1:.ate:a 
----------
-------------
l l IVESTOCK, PR OT S. 150318 155203 15S'o29 225 
z CTHER AGRIC. PP OT S. 139099 1773 79 177961 581 
3 F fl RE S TRY, F I SHER I E S 1632 2992 3004 12 
... AGR [ • FURE S • FISH. SV. 18225 28005 28123 118 
5 I ROii., FERRO. CRES MIN. 0 0 0 0 
6 NC!~FERROUS ORES HI NING 1531 2655 2701 46 
7 COAL ~INl'IG 5157 6525 6559 34 
8 CR\JilE PfTRO., NATL GAS 302185 3640b3 4 75665 91623 
9 STONE, CLAY H l'll"G 8771 13983 14530 5.r,9 
10 CHEM FERT HIN MlllllNG 0 0 0 0 
11 NU< CO~STRUCTH'N 2645b3 47613't 4 7613~ 0 
12 MAl'H., RE?Alk Cu'ISTRo 57963 S9H3 95333 5570 
13 Cf<O~A~CE, ACCESSORIES 101 98 98 0 
14 Fr'lil, KINLJ~[D PRLl TS. 115504 143569 143790 2Zl 
15 TOBACCO MA'IUFACTURES 0 0 0 0 
16 FABRICS 438 581 581 0 
17 TEXTILE PRDT S. 90 116 Ll 7 0 
IS APPAREL 23771 34377 3438Z 5 
19 HISC. TEXT! LE PROTS. 1659 2149 2149 0 
20 LUMBER, ,;ooo PROT S. 14292 15523 15 5 7 l 48 
21 WOl1DEr1 CONTAINERS 0 0 0 0 
22 Hf'USfHllLO FUR~I TURE 5793 99'+5 9945 0 
23 OHiE R FURN! TURE 2556 3313 33 l't 0 
Zit PAP ER, All IEO PRO TS. 3647 45>9 4548 9 
25 PAPERBOARD CO~TAl:iERS 4657 5971 5989 18 
26 PRl:Hl'lG, PU~LISHING 530'+0 88689 90588 1899 
27 Cf<f"I, SELECT. PRDTS. 10575 14920 16718 1798 
ze PLASTICS, SYNTHETICS 114 160 224 64 
29 DRUGS, COS~ETICS 1122 1816 1819 3 
30 PAINT, All IEO PRIHS. IBZZ 2229 2Z'+4 15 
31 PET RO, RELATEC I NOS. 64125 80365 125103 44739 
32 RUdBER, Ml SC. PLASTICS 24ll6 33574 33668 94 
33 LEATHFR TAN~l~G PMOTS. 0 0 0 0 
34 FrJTWFA~, LEAT. PRDTS. 2125 2590 2590 0 
35 Gl ASS, GLASS PH D TS. 41321 55215 55719 504 
36 STONE, CLAY PRLJTS. 28627 43384 44107 723 
37 PRl'1ARY IRON STEEL HFR 15H5 1956 7 27370 7803 
38 PRIMARY NJNFERROUS MFR 25100 32963 33699 736 
39 METAL CONTAINERS 647 888 901 u 
40 FABR I CA TEO HE TAL PRDTS 61897 75979 140213 64234 
TABLE x (Continued) 
----------------------------
INDUSTRY 1970 1980 Income Ot&D.ge fro• 
lnco- Baaeline Hodd, Impact Medel !aaeline EatU..tee 
------------------------------
H SCREW MACH PR ors, ETC. 231to 'o ll>l 1tl15 H 
u OTHER FAS. METAL PRDTS llt085 191>31 20336 705 
lt3 ENGINES, TURBINES 112 113 ll'o 0 
"~ FARM MACH., E CUI Po )ltll 4to13 H75 2 
"5 CC'lSTRUC. MAC~. EQUIP. 5905" 82208 82528 320 
41> ~ATERIAL HANOll'lG MACH 1441> 1517 1520 3 
"7 METAlM(lRKl'I~ ·MCfilNERY 1331 1863 1864 0 
lt8 SPECIAL MACH. E..JU IP. Hl8 1>995 1>998 3 
lt9 GPffRAL ~ACH •. EiJU IP. 23388 211612 28726 114 
50 MACHINE SHJP PRO TS. 1011>9 H674 14683 9 
51 OFFICE, COMPUT. MACHS. l 74'. 217'+ 2175 l 
5l SFRVICE 1.·w. ~A CHINES TZOB 835 7 8391 lit 
53 El FCT. TRAl;SM !SS. EQP. ll 165 13614 13715 101 
54 HP.l!SEH~LD APPLIANCES 1184 11>19 1620 0 
55 HEC. T. LIGHT! /'.G EQUIP, l9l 26'o 21>4 0 
56 RAD 10 TV, fTC .,EQUIP. 91849 l'o44H l444JO 46 
57 ELECTPCNIC CO~PQNENTS 2037 3893 3695 2 
58 MI SC. ELECTRICAL MACH, 1374 1911 1913 2 
59 MOTJR VEHICLES. EQUIP. 16812 19183 19185 l 
bO A I RC RAFT, PARTS 70084 78070 78253 183 
61 OTH~R TRANSPORT. EQUIP 431't 4920 4923 3 
62 PROF• SC I EN. l'l S TRU. 52Bj 6803 6826 23 
63 MfOICAL, PHOTO. EUU IP. 148 22 8 228 0 
64 Ml SC. MANUF AC TUR I NG 8618 13993 140~8 35 
65 TRA'ISP., WA~ El{JUS ING 249464 2 78900 295908 17003 
1>6 COl'MUNICA. EX UR DC AST• 58356 8b958 88228 12 70 
67 RAD IO, TV BROAIJCAST!NG 9152 17346 18105 759 
68 fLFC.GASollATER SMj. SV. 83220 11862 2 1233~9 io131 
69 ~HCJL E SALE RETAIL.TRADE 894003 1350917 1367313 16391> 
70 Fl~ANCE, INSURANCE 211092 378201 381>971 8770 
71 R fAL ESTATE, RENTAL 45489 83870 8111>4 3294 
72 HOTELS, PFRSO~Al SER\/, 139415 274332 2 764) 7 210/o 
73 BUSINESS ScRVICES 19 7301 3781>83 39bl25 17'+ 42 
7" RESEARCH, DtVELOP~E'lT 0 0 0 0 
15 AUTO. REPAIR, SERVICES 37025 53202 539111 719 
76 AMIJSEMENTS 20488 59007 595% 589 
11 MED •• EDUC. SERVICES 38721>0 1061778 1062709 931 
78 FEDERAL GOVT. ENTERPR, 68470 l03291t 1051>31 2343 
79 STATE LOCAL GOVT. tNT. 16871 21>286 27151 861t 
TOTAL "211191 671t't335 7044908 300572 
----------
--.J 
0 
71 
inputs. Hence, insufficient facilities and manpower in the service 
sector can impede the growth of other sectors and thus the whole econo-
my. A family may not want to live in a community without a supermarket; 
by the same token, a firm may not build a factory in an area without 
direct access to maintenance and repair services. However, service 
industries would not appear in an area where other industries needing 
the services do not exist. It has been found that suppliers of certain 
goods and services will not be available in communities where the num-
ber of consumers does not exceed the "threshold" level (12). Business 
cannot continue if sales do not reach the minimum receipts sufficient 
to cover costs. Therefore, while the state attempts to attract new 
manufacturing firms, expansion of the service sector also should be 
accomplished. 
It should be noted that changes in reserves of crude oil and 
natural gas were not taken into consideration in this study. The addi-
tional output, employment, and income generated from the industry (I0-8) 
are substantial. This suggests a strong linkage between the state 
economy and nonrenewable resources. Therefore, rapid depletion of oil 
and gas in the state will adversely affect the economic growth. 
CHAPTER V 
ECONOMIC IMPACT OF RECREATION 
In addition to water transportation, the McClellan-Kerr Arkansas 
River Navigation System also provides water-oriented recreation areas. 
Major on-site recreational activities of upstream lakes (Keystone, Fort 
Gibson, Eufaula, Tenkiller, and Oologah) and the main channel in 
Oklahoma include camping, fishing, picknicking, boating, sightseeing, 
water skiing, and swimming. The wide variety of activities draws tre~ 
mendous participants from the state and outside Oklahoma. A recreation 
study on the system, conducted by Badger, Schreiner and Presley (4) 
has shown that over 20 million visitor days were recorded in 1975 for 
the Oklahoma portion of the Arkansas River Navigation System. This 
chapter will discuss the impact of water-based recreation on the state 
economy. Data used for estimating the impact are primarily obtained 
from the results of the aforementioned study (4). However, since the 
area in that study contains only 23 counties in eastern Oklahoma and 40 
counties in Arkansas, the results cannot be used directly in the present 
study. It is necessary to make various adjustments and estimates before 
the recreation impact on Oklahoma economy is measured. The adjusting 
procedures are discussed in the following sections. 
Recreation Expenditures 
Recreation expenditures of both on-site recreationists and 
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recreation home owners (seasonal and permanent) include two major 
categories: trip expenditures and annual expenditures. Trip expendi-
tures refer to expenses on food, transportation, lodging and other 
recreation related activities during visits to the recreation areas in 
the Navigation System. While annual expenditures consist of outlay for 
boating, fishing, camping, and. skiing for the entire season, they 
exclude the initial investment on recreation equipment. The expendi-
tures incurred in the Oklahoma portion of the waterway for on-site 
recreationists and recreation home owners were estimated separately. 
On-Site Recreationists 
1 Estimated expenditures per visitor day by recreation activity and 
by lake (area) have been made by Badger et al. (4, p. 70). The product 
of per visitor day expenditure and annual visitor days of a lake yields 
the aggregate expenditure for that lake. The total expenditure in 
Oklahoma was obtained by summing aggregate expenditures for individual 
lakes in Oklahoma. It was assumed that off-season (October to April) 
expenditure per visitor day was 60 percent of in-season expenditures. 
The aggregate expenditures for 1975 are presented in Table XI. 
More than 75 percent of the total visitor days for the entire 
Arkansas River Navigation System occurred in Oklahoma. The total 
expenditures for recreation in Oklahoma were approximately $179 million 
in 1975, which amounted to 80 percent of the total expenditures for the 
entire navigation system. The per visitor day expenditures did not vary 
1A . ' d visitor ay 
area for recreation 
sured from midnight 
is defined as a visit by 
purposes for any portion 
(4, p. 58). 
one individual to a public 
of a 24-hour period mea-
Lake 
Keystone 
Fort Gibson 
Eufaula 
Tenkiller 
Oologah 
Main Channel 
Total 
TABLE XI 
AGGREGATE EXPENDITURES FOR ON-SITE RECREATIONISTS, 
MCCLELLAN-KERR ARKANSAS RIVER NAVIGATION 
SYSTEH, OKLAHOMA, 1975 
Expenditure Recreation Season Off-Season 
Per Visitor Visitor Aggregate Visitor Aggregate 
Day Days Expenditures Days Expenditures 
(Dollars) (1,000) ($1,000) (1,000) ($1,000) 
10.0007 2,175.4 21,756 864.3 5,078 
9.0529 2,930.7 26,531 1,179.5 6,407 
10.4157 3,221. 7 33,554 1,473.0 9,205 
10.7950 3,790.8 40,922 1,435.5 9,298 
9 .1159 959.5 8,747 461. 6 2,525 
8.2657 1,308.7 10,817 819.5 4,064 
14,386.6 142,327 6,215.4 36,577 
Source: Badger, Schreiner and Presley (4' pp. 70-72). 
Total 
Visitor Aggregate 
Days Expenditures 
(1,000) (1,000) 
3,021.7 26,834 
4,110.2 32,938 
4,694.5 42,759 
5,226.3 50,220 
1,421.1 11,272 
2,128.2 14,881 
20,602.0 178,904 
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substantially among different lakes, but there were great distinctions 
in the aggregate expenditures. The expenditures at Tenkiller and 
Eufaula Lakes exceeded 50 percent of the Oklahoma total. 
Seasonal and Permanent Recreation Home Owners 
In the 1974-75 period an estimated 5,496 out of 5,788 residences 
around the lakes in the Arkansas River Navigation System were located 
in Oklahoma. A survey sample of 270 homes indicated that 21 percent 
of the homes were used only seasonally ( 4 ,' p. 7 3) • Hence, 
this proportion of recreation homes was classified as seasonal homes. 
Because permanent residents have expenses on food, transportation, 
and utilities throughout the year even if they do not participate in 
recreation activities, the trip expenditures were not estimated for 
permanent home owners. Since there were variations in expenses on 
individual activities, such as boating and fishing, from 1974 to 1975, 
the average of the two-year period was used to calculate aggregate home 
owner expenditures. The estimated average trip expenditures, made by 
Badger et al. (4, p. 77), for seasonal residents were $1,210.58 per 
household, and annual expenditures (on boating, fishing, camping, etc.) 
for both seasonal and permanent home owners were $253.66 per household. 
Aggregate expenditures were computed by multiplying per household 
expenditures by the number of residences. The results are shown in 
Table XII. 
Primate Capital Investments 
Recreation investments consist of two major categories, namely, 
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recreation equipment and recreation homes. The former includes 
purchases of boats, motors, canoes, campers, tents, motor homes, 
bicycles, and skiing equipment by on-site recreationists and recreation 
home owners. The latter refers to investments in mobile homes, con-
structed homes and lots of seasonal and permanent home owners. Each 
type of investment will be discussed. 
TABLE XII 
AGGREGATE EXPENDITURES FOR SEASONAL AND PERMANENT HOME OWNERS, 
MCCLELLAN-KERR ARKANSAS RIVER NAVIGATION SYSTEM, 
OKLAHOMA, 1974-75 
Number of Residences Aggregate ExEenditures ($1000) 
Lake Seasonal Permanent Total Trip Annual Total 
Keystone 127 477 604 153 153 306 
Fort Gibson 307 1,158 1,465 372 372 744 
Eufaula 511 1,921 2,432 617 617 1,234 
Tenkiller 207 786 995 252 252 504 
Total 1,154 4,342 :s, 496 1,394 1,394 2,788 
Source: Badger, Schreiner and Presley (4, pp. 77-78). 
Investment on Recreation EquiEment by On-Site 
Recreationists 
Badger et al. (4, p. 79) have estimated the value of recreation 
equipment per visitor day, from the survey data, by dividing the total 
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value from the survey sample by the total annual visitor days of the 
recreationists interviewed. Hence, the aggregate investment on 
equipment by on-site recreationists at each lake can be calculated from 
the value per visitor day and the total number of visitor 4ays. These 
estimates are presented in Table XIII. 
TABLE XIII 
AGGREGATE VALUE OF EQUIPMENT INVESTMENT .OF ON-SITE RECREATIONISTS, 
MCCLELLAN-KERR ARKANSAS RIVER NAVIGATION 
SYSTEM, OKLAHOMA, 1975 
Equipment Value Visitor Days Aggregate Value 
Lake per Visitor Day (1,000) ($1,000) 
Keystone $16.53 3,021.7 49,949 
Fort Gibson 14.18 4,110.2 58,283 
Eufaula 17.67 4,694.5 82,952 
Tenkiller 23.32 5,226.3 121,877 
Oologah 22.90 1,421.1 32,543 
Main Channel 11.04 2,128.2 23,495 
Total 20,602.0 369,098 
Source: Badger, Schreiner and Presley (4, p. 81). 
As mentioned in the study of Badger et al. (4, p. 80), the 
equipment per visitor day is affected by the intensity of equipment 
utilization, i.e. the per visitor day value is inversely related to 
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the frequency of use. The equipment value per visitor day varied 
significantly among lakes in 1975. The equipment value at Lake 
Tenkiller was about twice as much as the value on the Oklahoma Main 
Channel. Total value of investment amounted to $369 million in 1975; 
the aggregate value at Lake Tenkiller accounted for almost one-third 
of the total. 
Investment on Recreation Equipment by 
Recreation Home Owners 
Average investment value of recreation: equipment per household 
was estimated by Badger et al. (4, p. 83) at $2,988 and $1,720 for 
seasonal and permanent residents, respectively, in 1975. These values 
and number of residences were used to measure the aggregate value of 
home owner investment on recreation equipment. The estimates are given 
in Table XIV. The total investment was about $11 million in 1975, of 
which the permanent home owner investment accounted for about two-thirds. 
TABLE XIV 
AGGREGATE VALUE OF EQUIPMENT INVESTMENT OF RECREATION 
HOME OWNERS, MCCLELLAN-KERR ARKANSAS RIVER 
NAVIGATION SYSTEM, OKLAHOMA, 1975 
Season Home Permanent Home 
Number of Residences 1,154 4,342 
Average Value per Household $2,988.10 $1,720.42 
Aggregate Investment ($1,000) 3,488.3 7,470.1 
Source: Badger, Schreiner and Presley (4, p. 83). 
Total 
5,496 
10,918.4 
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Investment on Recreation Homes 
Both seasonal and permanent homes were categorized into mobile 
homes and constructed homes. About 68 percent of the seasonal homes 
and 20 percent of the permanent homes were mobile homes. Data on aver-
age value of mobile homes, constructed homes, lots for seasonal and 
permanent residents, as well as the proportion of mobile home owners 
who rented lots, were obtained from the study of Badger et al. (4, 
p. 84), to estimate the investment value of recreation homes along the 
Arkansas River in Oklahoma. The results are presented in Table XV. 
The investment of recreation homes amounted to $138.7 million, 
with $16 million for seasonal and $122 million for permanent homes. 
Approximately $17 million of the total value represented mobile homes 
and $122 million represented constructed. The average value of recrea-
tion homes (both mobile and constructed) including lots was about 
$25,000. 
Recreation Expenditures and Investments 
Classified by Input-Output Industry 
Expenditures and investments, resulting from participation of 
recreation activities and purchases of recreation equipments and homes, 
constitute increases in the final demand. Hence, increases in the out-
put of goods and services of the state can be expected. To estimate 
the recreation impact of the Arkansas waterway on the state economy and 
individual industries, however, the aggregate expenditures and invest-
ments as presented earlier must be distributed among related input-output 
industries. The procedures of allocating the'aggregate figures to 
TABLE XV 
AGGREGATE VALUE OF RECREATION HOME INVESTMENT, 
MCCLELLAN-KERR ARKANSAS RIVER NAVIGATION 
SYSTEM, OKLAHOMA, 1974-75 
Type of Home Seasonal Permanent 
Mobile Homes 
Estimated Number 785 868 
Value of Homes ($1,000) 6,383.3 7,203.2 
Value of Lots ($1,000) 1,044.6 2,150.6 
Total Value ($1,000) 7,427.9 9,353.8 
Constructed Homes 
Estimated Number 369 3,474 
Value of Homes ($1,000) 7,218.0 94,717.6 
Value of Lots ($1,000) 1,735.3 18 ,296. 6 
Total Value ($1,000) 8,953.3 ll3,014.2 
Total 
Estimated Number 1,154 4,342 
Value of Homes ($1,000) 13 ,601. 3 101,920.8 
Value of Lots ($1,000) 2,779.9 20,447.2 
Total Value ($1,000) 16 '381. 2 122,368.0 
Source: Badger, Schreiner and Presley (4' p. 84). 
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Total 
1,653 
13,586.5 
3,195.2 
16,781.7 
3,843 
101,935.6 
20,031.9 
121,967.5 
5,496 
115,522.1 
23,227.1 
138,749.2 
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various input-output industries as well as to the study region and also 
outside the region have been discussed in detail (4, pp. 82-95). For 
example, they estimated that about 74 percent of 1975 total expenditures 
for on-site recreationists (on-season and off-season) occurred in the 
study area. Since their study area does not cover the entire state of 
Oklahoma, the percent distribution within and outside the region 
'should be adjusted. 
In 1975, approximately 91 percent of on-site recreationists of the 
Arkansas River came from either Oklahoma or Arkansas (4, p. 24). Al-
though the proportion of participants of lakes in Oklahoma from each of 
these two states is not available, it would be reasonable to assume that 
the majority are from Oklahoma. First of all, the two largest metro-
politan areas of Oklahoma, Oklahoma City and Tulsa, are included in the 
200-mile radius circle around the lake area, while no populous cities 
in the neighboring states (Arkansas, Kansas, and Missouri) are in the 
circle. Second, survey data show that more than 85 percent of recrea-
tionists traveled 150 miles or less to the recreation areas along the 
Arkansas River (4, p. 23). Third, since water-based recreation facili-
ties are available in all neighboring states of Oklahoma, people in 
those states do not have to participate recreational activities only 
in Oklahoma. Furthermore, as the largest population center in the 
vicinity of the lake area, Oklahoma City (which was treated as outside 
the region in the study of Badger et al.), is included in the study area, 
the proportion of expenditures and investments occurring in the region 
would increase substantially. In view of these factors, it is assumed 
that 90 percent of the total recreation expenditures and investments 
estimated in the previous section occurred in Oklahoma. Aggregate 
expenditures and investments outside the state were obtained by 
subtracting the in-state estimates from the totals presented in the 
study of Badger et a~. (4, pp. 85-95). 
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The percent distribution of aggregate expenditures and investments 
by intput-output industries and procedures of allocation applied in the 
aforementioned report (4) were adopted in the present study. However, 
since projections of recreation expenditures and investments for the 
Arkansas waterway are not available, a conservative assumption that the 
1980 level will be the same as 1975 level was made. This is because 
energy shortage, inflation, and recession could reduce the demand for 
recreation considerably, and adequate projections cannot be made without 
using sufficient effort and other resources. Since the estimated expen-
ditures and investments on recreation are expressed in current (1975) 
dollars, the consumer price index (56, p. 439) was employed to convert 
these estimates to 1967 prices. The results are presented in Table XVI. 
Recreation provided by the Arkansas River Navigation System will 
increase the final demand of 36 input-output industries in Oklahoma. 
Wholesale and Retail (I0-69) gets the largest share. Food (I0-14), 
Transportation Equipment (I0-59 to I0-61), and Petroleum (I0-31) indus-
tries also experience substantial increase. The overall increase in 
the final demand is about $118 million for Oklahoma input-output indus-
tries and $54 million for the rest of the U. S. 
Estimating Economic Impact of Recreation 
The total increase in final demand by industry for the state and 
outside the state can be expressed by vectors ~Y1 and ~Y2 , respectively. 
TABLE XVI 
1980 INCREASES IN OKLAHOMA FINAL DEMAND INDUCED BY 
RECREATION, BY INPUT-OUTPUT INDUSTRY 
($1,000 in 1967 Price Levels) 
Current Expenditures Cal>ital Formation Total INCU STRY Within State Outside State Withi.il State Outside State Within State Outside State 
------------------------· ----------------------------------------------------------
l LIVESTOCK, PRCTS. 
2 CTr~R AGR!C. PKOTS. 
FCRESTqy, FISHERIES 
13 CRDNANCE, ACCESSJRIES 
14 FCCQ, KINDRED PRDTS. 
17 TEXT!Lf PROTS. 
19 MISC. TEXTILE PRDTS. 
20 LUMBER, wrov FMDTS. 
22 HGLSEHrLO FUR~ITURE 
27 ChEM, SELECT. PkOTS. 
28 PLASTICS, SYNTHETICS 
29 DRUGS, CUSMETICS 
31 PET~O, RELATEC INDS, 
32 RU8BER, MISC. PLASTICS 
38 PRIMARY NCNFEPROUS MFR 
40 FABRICATED METAL PRDTS 
42 CTHER FAB. METAL PRDTS 
43 Et•GINES, TU'tlHNcS 
54 HOUSEHOLD APPLIANCES 
~5 ELECT. llGHT!~G EOUIP. 
58 ~ISC. ELECTRICAL MACh. 
59 MOTOR VEHICLES, EOUIP. 
61 CTHER TRANSPORT. EQUIP 
64 MISC. ~ANUFACTURING 
65 TRAN5P .. WAP.ErOUSING 
66 cc·~UNICA. EX BRDCAST. 
68 ELEC.GAS,WATEF SAN.SV. 
6~ WHOLESALE RETAIL TRADE 
70 FI"IANCE, INSURA~CE 
71 REAL ESTATE, FENTAL 
72 HOTELS. PERSC~AL SERV. 
73 BUSINESS SERVICES 
75 AUTO. REPAIR, SERVICES 
76 A>'LSEUENTS 
77 i"ED .. EDUC. SERVICES 
79 STATE LOCAL GCVT. ENT. 
TCTAL 
776 
893 
117 
14 
19999 
105 
0 
1 
796 
291 
0 
605 
12776 
1105 
210 
413 
307 
0 
356 
404 
0 
0 
1662 
3468 
4488 
16 
120 
31681 
7628 
31 
643 
903 
225 
527 
0 
206 
91169 
265 
299 
34 
3 
6476 
111 
0 
IJ 
534 
78 
0 
250 
4019 
655 
142 
279 
114 
0 
242 
261 
14 
14 
852 
3340 
1216 
0 
0 
1248D 
5%2 
0 
740 
659 
269 
75 
14 
70 
39068 
0 
0 
0 
0 
o 
D 
131 
3 
D 
D 
3 
0 
0 
16 
0 
0 
0 
2754 
0 
0 
D 
6293 
10409 
75 
386 
0 
0 
7213 
0 
0 
0 
0 
0 
0 
0 
0 
27263 
0 
0 
0 
0 
0 
0 
65 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
1240 
0 
0 
0 
3402 
6129 
56 
210 
0 
0 
4014 
D 
0 
0 
0 
0 
0 
0 
0 
15122 
776 
89l 
117 
14 
19999 
105 
131 
4 
798 
291 
3 
605 
12776 
1122 
210 
413 
307 
2754 
356 
404 
0 
6293 
12271 
3543 
4674 
16 
120 
39094 
762B 
31 
643 
903 
225 
527 
0 
206 
118452 
265. 
299 
34 
3 
6476 
111 
65 
0 
534 
78 
0 
250 
4019 
660 
142 
279 
114 
1240 
242 
261 
14 
3416 
6981 
3397 
1426 
0 
0 
16494 
5562 
0 
740 
659 
269 
75 
14 
70 
54190 
co 
w 
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Let 
(38) 
Then, by using equation 34, the change in output (6 X) can be calculated 
as 
6X = (I - TA)-l T6Y (39) 
where T is the trade coefficient matrix of the impact model. 
The increases of output of Oklahoma industries, resulting from 
higher recreation demand, are presented in Table XVII. Procedures of 
estimating changes in employment and income applied in this section were 
similar to those in the previous chapter. The results are also shown 
in Table XVII. 
The Arkansas waterway will generate an additional output of $115 
million in 1980 for Oklahoma. Almost all industries experience the 
output increases. Approximately 36 and 12 percent of the total increase 
come from the Wholesale and Retail (I0-69) and Petroleum (I0-31) indus-
tries, respectively. The recreation provided by the Arkansas River 
will create increases of more than 7,400 jobs and $38 million income 
for all input-output industries in Oklahoma. The majority of the addi-
tional jobs and income are in Wholesale and Retail (I0-69) industry. 
Although both transportation and recreation made available by the 
waterway project have positive effects on the Oklahoma economy, the 
impacts are different in nature. The previous chapter showed that 
waterway transportation has a greater economic impact on the manufactur-
ing sector than on the service sector. However, data in Table XVII 
indicate that water-oriented recreation has a significant impact on 
TABLE XVII 
1980 INCREASES IN OUTPUT, EMPLOYMENT, AND INCOME DUE 
TO GREATER RECREATION DEMAND, OKLAHOMA 
(1967 Prices) 
·----·------------------·----------------------..... -------------------------
INCUSTRY 
1 L I \/ESTOCK , PRDTS. 
2 OTHER AGRIC. PRDTS. 
.3 FORESTRY, F 1 SHER IES . 
4 AGRI. FORES. FISH. sv. 
5 IRON, Hl<RO. CRES MIN. 
6 NCNFERROUS DR ES MINING 
7 COAL t-' I NI NG 
8 CRIJOE PETRO., NA TL GAS 
9 STCNE, CLAY MINING 
10 .CHEI' FERT MIN MINING 
11 NEW CONS rnuc T ION 
12 MAll\T., REPAI~ CCNSTR. 
13 ORDNANCE, ACCESSORIES 
14 FCOf1, KINDRED PRDTS. 
15 TOBACCO MANUFl!CTURES 
16 FABRICS 
17 TEXTILE PROT S. 
18 APP."REL 
19 MISC. TEXTILE PRO TS. 
20 LUMRER, WOOD PROTS. 
21 WOODEN CONTAINERS 
22 HCUSEHOLO FURl\ITURE 
2~ OTHF:R FURNITURE 
24 PAP ER, ALLIED PRDTS. 
25 PAPERROARO COl\TAINERS 
26 PRINTING, PUBLISHlNG 
27 Cl-El-I, SELECT. PRDTS. 
28 PLASTlCS, SYNlHET JCS 
zc; DRUGS, CO.SMETICS 
30 PAINT, Alli E'D PROTS. 
31 PETRO, fi ELA TE C INDS. 
32 RUBRER, MI SC. PLASTICS 
33 LEAT~E~ TANNll\G PRDTS. 
34 FllllT\oiE/\R, LEA l. PRO TS. 
35 GLASS, GLASS PR.OT S. 
36 STOl\E, CLAY Pl<DTS. 
37 PRJt-'ARY IRON STEEL MFR 
3 ti Pkit-'AkY N;JNF E PROU S MFR 
39 MET t•l CCNTAINrns 
40 FAB~ICATcO METAL PRDTS 
Output 
($1000) 
1503 
1609 
138 
201 
0 
2 
4 
6311 
45 
0 
0 
1639 
8 
7593 
0 
1 
1 
2 
3 
18 
0 
26 
0 
14 
18 
818 
131 
3 
a 
3 
13733 
363 
0 
0 
62 
115 
25 
101 
5 
339 
Employment 
67 
97 
8 
30 
0 
0 
0 
149 
2 
0 
0 
31 
0 
138 
0 
0 
0 
0 
0 
1 
0 
2 
0 
1 
l 
51 
z 
0 
0 
0 
58. 
8 
0 
0 
3 
4 
l 
1 
0 
18 
Income 
($1000) 
281 
406 
36 
88 
0 
z 
3 
1664 
16 
0 
0 
236 
0 
1110 
0 
0 
0 
1 
1 
7 
0 
9 
0 
2· 
3 
344 
lo 
0 
1 
1 
746 
55 
0 
0 
28 
35 
9 
zo 
1 
108 
85 
41 
42 
43 
4'1 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5d 
59 
60 
61 
62 
63 
64 
65 
6b 
67 
6t! 
69 
70 
71 
72 
13 
74 
7 'j 
76 
17 
7d 
7c, 
TABLE XVII (Continued) 
INDUSTRY 
SCKEW MACH PROTS, ETC. 
ornrn FAB. METAL PRDTS 
ENGINES, TURBINES 
FARM MACH., E(;;UIP. 
CCNSfRUC. MAC t-. EQUIP. 
MATERIAL HANDLING MACH 
METAL\IORKING ll!ACHINERY 
SPECIAL MACH. EQUIP. 
GENF.R ill MACH. EQUIP. 
MACHINE SHOP PRDTS. 
OFFICE, COMPUT. MACHS. 
SERVICE I ND. l"ACHINES 
ELF.CT. TRANSMISS. EQP. 
HOUSEHOLD APPLIANCES 
ELECT. LIGHT I ~G EQUIP. 
RADIO TV, ETC.,EQUIP. 
ELFCTf1UdC CG~PONENTS 
MISC. ELECTRICAL MACH. 
'10TOH VElllCL ES, EQUIP. 
AIRCRAFT, PARTS 
OTHER TRANSPORT. EQUIP 
PkDF. SC I EN. INSTRU. 
MEDICAL, PHiJT C. EQUIP. 
MISC. MANUFAC lUR l NG 
HtANSP., WAREHOUSING 
CCl'MUNICA. EX BROCAST. 
R A1J IC , TV bK.C~DCASTING 
E:LEC.GAS,\-il\TER SAN.SV. 
Wf-iflLESALE RET ML TRADE 
FINANCE, l 'ISUl<ANCE 
REAL ESTA H, RENTAL 
HOTELS, PERSO~AL SERV. 
BL SI NESS SERVICES 
Rl:-SFllRCH, DEVELO~MENT 
AUTO. Ri::PAI I{, SERVICES 
AMUSEMFNTS 
MED., EDUC. SERVICES 
FEUER AL Gcvr. EIHERPR. 
SfATF. LUC AL GCVT. ENT. 
TOfAL 
Output 
.. ($1000) 
5 
237 
118 
3 
50 
1 
1 
2 
27 
7 
1 
7 
9 
6 
6 
21 
1 
6 
203 
314 
850 
7 
0 
566 
7149 
1087 
351 
2221 
41416 
10769 
5416 
969 
5176 
0 
807. 
852 
198 
910 
820 
115431 
86 
Employment Income ($1000) 
0 1 
11 39 
2 1 
0 1 
2 15 
0 0 
0 0 
0 1 
1 7 
1 3 
0 0 
0 1 
0 ·3 
0 1 
0 0 
1 7 
0 0 
0 1 
4 29 
4 34 
21 117 
0 l 
0 0 
34 158 
314 2546 
34 229 
21 109 
34 338 
4479 20597 
743 4431 
32 175 
161 709 
504 2497 
0 0 
31 175 
164 397 
35 185 
74 582 
39 132 
7423 38750 
service industries. The increase in output, employment, and income 
of the service sector, resulting from greater recreation demand, 
account for 68, 90, and 85 percent, respectively, of the total. 
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CHAPTER VI 
DEMOGRAPHIC IMPACT 
The previous chapters have shown that the economic impact of the 
Arkansas River is significant. It follows that changes in population 
can be expected because the regional economy and population are inter-
related. For instance, outmigration may occur when regional unemploy-
ment is high. A major purpose of regional development is to provide 
jobs for people. Since one of the most useful sets of information for 
planning is population, it was felt that the impact of the Arkansas 
River Navigation System on the state's population should be discussed 
in the study. 
Population projections can be made by different approaches. Simple 
techniques include extrapolation and less sophisticated mathematical 
models such as regression of population on time, income, or employment. 
More complicated techniques include an estimation of a large econometric 
model consisting of a large number of demographic and socio-economic 
variables. In the regional model developed by Hamilton et al. (14), 
not only birth, death, growth, migration, labor force, and skill level 
of various age groups were related to population but also linkages among 
demography, employment, and water resrouces were also taken into consi-
deration. While this type of sophisticated model yields useful results, 
development of the model is costly in terms of time, personnel, and 
funds. Ekholm et al. (11, p. 89) estimated population changes for the 
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Oklahoma and Texas high plains by using total regional employment of the 
current year and the ratio of population to total employment of the 
preceding year. 
Complicated and sophisticated techniques for projecting population 
do not necessarily produce better and more accurate pr-ejections than do 
the simple ones. However, procedures such as used in the study of 
Ekholm et al. (11, p. 89) may not give results sufficiently useful in 
planning because no information on the basic population structure was 
provided. For example, an estimated 10 percent population increase can 
hardly be meaningful to state policy makers if changes in different age 
groups are not known. The effects of a projected 10 percent increase in 
teenagers and a 10 percent increase in oldsters would be different. 
Therefore, this chapter covers not only projections on total state popu-
lation but also population structure. A simulation model is constructed 
to estimate the 1980 population; 1970 is used as the base year. Various 
equations are specified in the following sections. 
Population 
Population in the study area is assumed to be det~rmined by the 
existing population, births, deaths, and.migration. The entire popula-
tion is divided into several age groups with different birth and death 
rates. The total state population is computed from the following 
equation: 
(40) 
where 
POPNt total population in the y~ar t; 
CHLDt =number of children in the year t (ages 0 to 13); 
TNGRt 
YADL 
t 
PMAGt 
MDAGt 
= 
= 
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number of teenagers in the year t (ages 14 to 19); 
number of young adults in the year t (ages 20 to 24); 
number of prime aged in the year t (ages 25 to 44); 
number of middle aged in the year t (ages 45 to 64); and 
OLDR = t number of oldsters in the year t (over 65 years of age). 
Again, population of each age group is determined by births, deaths, 
migration, and changing ages due to passage of time. Hence, 
CHLDt = CHLDt-l + BCHDt-l + MCHDt-l - GCHDt-l - DCHDt-l (41) 
where 
where 
BCHD 1 = births of children in the year t-1; t-
MCHDt-l net migrating children in the year t-1; 
GCHDt-l growing children in the year t-1; and 
DCHD 1 = deaths of children in the year t-1. t-
TNGRt-l + GCHDt-l + MTNRt-l - GTNRt-l - DTNRt-l 
MTNR l t- net migrating teenagers in the year t-1; 
GTNR l t- growing teenagers in the year t-1; and 
. DTNR l t- deaths of teenagers in the year t-1 . 
where 
YADLt-l + GTNRt-l + MYADt-l - GYADt-l - DYADt-l 
MYADt-l net migrating young adults in the year t-1; 
GYAD 1 growing young adults in the year t-1; and t-
DYAD t-1 = deaths of young adults in the year t-1. 
(42) 
(43) 
PMAGt = PMAGt-l + GYADt-l + MPAGt-l - GPAGt-l - DPAGt-l (44) 
where 
MPAG l t-
GPAGt-1 
DPAG l t-
MDAGt 
net migrating prime aged in the year t-1; 
growing prime aged in the year t-1; and 
deaths of prime aged in the year t-1. 
MDAGt-l + GPACt-l + MMAGt-l - GMAGt-l - DMAGt-l 
where 
where 
MMAG 1 = net migrating middle aged in the year t-1; t-
GMAG 1 = growing middle aged in the year t-1; and t-
DMAG t-1 deaths of middle aged in the year t-1. 
OLDRt = OLDRt-l + GMAGt-l + MOLDt-l - DOLDt-l 
MOLDt-l 
DOLD l t-
net migrating oldsters in the year t-1; and 
deaths of oldsters in the year t-1. 
Birth 
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(45) 
(46) 
The live birth rate was attributed to each of the four fertile age 
groups. Since birth rates appear to have a downward trend in recent 
years, an annual 3 percent rate of decline in the birth rates, which 
was estimated from 1965 to 1974 birth rates of the nation (56, p. 55), 
was applied to project the birth rates. The births of children can be 
expressed by the following equation. 
BCHDt (TNGRt)(BRTNt) + (YADLt) (BRYAt) + (PMAGt)(BRPAt) 
+ (MDAGt)(BRMAt) (47) 
where 
BRTN t • birth rate of teenagers in the year t; 
BRYAt birth rate of young adults in the year t· 
' 
BRPAt = birth rate of prime aged in the year t; and 
BR.MAt = birth rate of middle aged in the year t. 
Then, 
(BRTNt-l) (TRBR) 
where 
TRBR =trend factor of birth rate, which was estimated as .97. 
Similarly, 
BRYA 
t 
BRPA 
t 
BR.MAt 
Growth 
(BRYAt-l) (TRBR) 
= (BRPA 1 )(TRBR) t-
(BR.MAt-l)(TRBR) 
The number of persons growing out of any original age class is 
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(48) 
(49) 
(50) 
(51) 
computed by dividing the number of persons in the class by the number 
of years spent in that class. Hence, 
GCHDt 
GTNRt 
GPAGt 
GMAGt 
CHLDt/14 
TNGRt/6 
The initial (1970) values for these variables and their sources are 
presented in Table XVIII. 
Death 
(52) 
(53) 
(54) 
(55) 
(56) 
Different death rates were applied to different age groups. The 
death rates for the total U. S. population from 1970 to 1974 (56, p. 63) 
indicated a one percent decrease each year. It was assumed that this 
trend would continue in the study period, 1970-1980. The death of each 
TABLE XVIII 
INITIAL (1970) VALUE OF VARIABLES IN THE DEMOGRAPHIC 
MODEL FOR OKLAHOMA 
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Variable Description Value Source 
CHLD0 Number of children 637,859 (38, p. 415) 
TNGI\J Number of teenagers. 294,343 (38' p. 415) 
YADLO Number of young a~ul,ts 204,557 (38' p. 415) 
PMAG 0 . Number of prime aged 585,337 (38, p. 415) 
MDAG 0 Number of middle aged 536,850 (38, P• 415) 
OLD RO Number of oldsters 300,229 (38, p. 415) 
BRTNO Birth rate of teenagers .033852 (59, p. 68) 
BRYA0 Birth rate of young· adults .091134 (59, P· 68) 
BRPA0 Birth rate of prime aged .027837 (59' P• 68) 
BRMA0 Birth rate of middle aged .000056 (59' P• 68) 
DRCD0 Death rate of children .002003 (60,-p. 105) 
DRTNO Death rate of teenagers .001105 (60' p. 105) 
DR YAO Death rate of young adult:s .001486 (60, p. 105) 
DRPAO Death rate of prime aged .002323 (60, P• 105) 
DRMA0 Death rate of middle aged .010964 (60, P• 105) 
DRODO Death rate of oldsters .058652 (60, P• 105) 
MTN RO Migrating teenagers 2,612 (42, P· 98) 
MYADO Migrating young adults 1,249 (42' p. 98) 
MP AGO Migrating prime aged 2,445 (42, P· 98) 
MMAG0 Migrating middle aged 2,957 (42' P· 98) 
MOLDO Migrating oldsters 1,372 (42' P• 98) 
CHPMO Number of children per migrant .415989 (40, P• 269) 
LPRTO Labor force part. rate/teenagers .298842 (39, P· 159) 
group is computed as below. 
where 
where 
where 
where 
where 
where 
DCHD = (CHLD )(DRCD 1)(TRDR) t t t-
DRCDt-l death rate of children in the year t-1; and 
TRDR =trend factor of death rate (assumed to be .99). 
DRTN 1 = death rate of teenagers in the year t-1. t-
(YADL )(DRYA 1 )(TRDR) t t-
DRYAt-1. = death rate of young adults in the year t-1. 
DPAGt 
DRPAt-l = death rate of prime aged in the year t-1. 
DMAGt (MDAG ) (DRMA 1 ) (TRDR) t t-
DRMA 1 = death rate of middle aged in the year t-1. t-
DOLDt 
DROD l t-
{OLDR )(DROD 1)(TRDR) t t-
death rate of oldsters in the year t-1. 
Migration 
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(57) 
(58) 
(59) 
(60) 
(61) 
(62) 
From an economic ~oint of view, people normally respond to better 
economic opportunities through in-migration. In other words, people 
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would move to where jobs are available and incomes are higher. However, 
human action may not be explained solely by economics. It has been 
found that although unemployed family heads were more willing to move 
than family heads with stable jobs; however, most unemployed did not 
actually move (1, p. 17). Mobility of people is affected not only by 
economic motives but family and coI!llllunity ties, home ownership, pension 
plans, personal factors, etc. (1, p. 18). During the period from 1965 
to 1970, states along the West Coast (California, Oregon and Washington) 
attracted more than 1.2 million migrants, while unemployment rates of 
these states were considerably higher than the national level. The out-
migration for the same period amounted to 104,000 in Pennsylvania 
although the state had a very low unemployment rate (42). Therefore, 
people do .not necessarily follow jobs. 
The inconsistency between net changes in migration and economic 
opportunities, as well as the scarcity of migration data make the task 
of projecting state of regional migration more complex and difficult. 
Many important factors determining mobility of people are not quantifi-
able; and data on quantifiable factors may not be available. A migra-
tion model based only upon economic theory would not be satisfactory. 
Constructing a sophisticated model to explain migration pattern is be-
yond the scope of the study. Since Hamilton et al. (14, pp. 147-152) 
found a specified relationship between net migration and local unemploy-
ment rate for the Susquehanna River Basin, the migration rate is assumed 
as a function of the ratio of state to national unemployment rates in 
the study. 
Migration data recorded by state and age group, obtained from 
Current Population Reports (42), were used to estimate the equation of 
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rate for each age group. More specifically, for each age class except 
children, a regression equation for which state net migration of the 
age class was used as the dependent variable and the ratio of state to 
national unemployment rates independent variable was estimated. How-
ever, the states of Alaska, California, Hawaii, New York, Oregon, 
Pennsylvania, and Washington, which showed unusual migration patterns 
in terms of job opportunities, were excluded to prevent distorting the 
migration projections. As mentioned earlier, migration is not compltely 
determined by economic incentives. Large discrepancies between the 
estimated state migration computed from the regression equations and 
actual migration data were found. Therefore, an adjusting factor was 
applied to these equations to reduce the deviation. Furthermore, since 
children usually move with parents, the migration equation for children 
is expressed in a different form. The equations used in the simulation 
model are as follows: 
where 
MCHDt 
CHPM = number of children per migrant in the year t. 
t 
(63) 
The trend factor applied to estimate the changes in the birth rate 
was used to project the number of children per migrant. Thus, 
Then, 
where 
CHPMt • (CHPMt_1)(TRBR) (64) 
SUEM 1= state unemployment rate in the year t-1; t-
NUEMt-l= national unemployment rate in the year t-1, which is 
determined exogenously; 
(65) 
AJFM = adjusting factor for state migration; and 
a 2 and b2 are constant. 
Similarly, 
MYADt = (POPNt-l) [a3 + b3 (SUEMt_1/NUEMt_1 )](AJFM) 
MPAGt (POPNt-l)[a4 + b4 (SUEMt_1 /NUEMt-l)](AJFM) 
· MMAG ·= (POPNt-1) [as + b5 (SUEM 1 /NUEM 1)](AJFM) t. t- t-
MOLD (POPNt-l)[a6 + b 6 (SUEMt_1/NUEMt-l)] (AJFM) t 
The constants are presented in Table XIX. 
Labor Force 
The total labor force is provided by each age group except 
children, and each age group. has its own labor force participation 
rate. Hence, 
where 
TLBFt ~ (TNGRt)(LPRTt) + (YADLt)(LPRYt) + (PMAGt)(LPRPt) 
+ (MDAGt)(LPRMt) + (OLDRt)(LPROt) 
TLBFt 
LPRTt 
LPRY t 
LPRPt 
LPROt 
total labor force in the year t. 
' 
labor force participation rate of teenagers in the 
year t; 
labor force participation rate of young adults in 
the year t· 
' 
= labor force participation rate of prime aged in the 
year t; 
labor force participation rate of middle aged in 
the year t; and 
= labor force participation rate of oldsters in the 
year t. 
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(66} 
(67) 
(68) 
(69) 
(70) 
The trend of labor force participation rate of total population 
has been upward due to higher education level and increasing female 
Constant or 
TABLE XIX 
CONSTANTS AND COEFFICIENTS IN THE DEMOGRAPHIC 
MODEL FOR OKLAHOMA, 1970 
Coefficient Description Value 
TRBR Factor of change in birth rate 
per year 
.97 
TRDR 
AJFM 
MLTY 
RCEM 
Factor of change in death rate 
per year 
Adjusting factor for state 
migration 
Number of military workers 
Annual rate of change in total 
employment 
Intercept of migration rate for 
teenagers 
.99 
1.8 
35,000 
.0274 
. 007700 
Intercept of migration rate for .011137 
young adults (eq. 66) 
Intercept of migration rate for .018043 
prime aged (eq. 67) 
Intercept of migration rate for .007404 
middle aged 
Intercept of migration rate for .004222 
oldsters (eq. 69) 
Regresion coefficient for unem- -.006893 
ployment of migration rate for 
teenagers (eq. 65) 
Regression coefficient for unem- -.010841 
ployment of migration rate for 
young adults (eq. 66) 
Regression coefficient for unem- -.014325 
ployment of migration rate for 
prime aged (eq. 67) 
Regression coefficient for unem- -.005710 
ployment of migration rate for 
middle aged (eq. 68) 
Regression coefficient for unem- -.003364 
ployment of migration rate for 
oldsters (eq. 69) 
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Source(s) 
(56, p. 55) 
(56, p. 63) 
(42, p. 98) 
(39, p. 159) 
(26, p. 4) 
(39, p. 159) 
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TABLE XIX (Continued) 
Constant or 
Coefficient Description Value Source(s) 
c2 Intercept of labor force par- .29S637 
ticipation rate for teenagers 
(eq. 71) 
c3 Intercept of labor force par- . 721019 
ticipation rate for young 
adults (eq. 72) 
C4 Intercept of labor force par- .69768S 
ticipation rate for prime 
aged (eq. 73) 
cs Intercept of labor force par- .697954 
ticipation rate for middle 
aged (eq. 74) 
c6 Intercept of labor force par- .191975 
ticipation rate for oldsters 
(eq. 7S) 
d2 Regression coefficient for unem- -.163766 
ployment in LPRT (eq. 71) 
d3 Regression coefficient for unem- -.812026 
ployment in LPRY (eq. 72) 
d4 Regression coefficient for unem- -.413633 
ployment in LPRP (eq. 73) 
ds Regression coefficient for unem- -.439974 
ployment in LPRM (eq. 74) 
d6 Regression coefficient for unem- -.382822 
ployment in LPRO (eq. 7S) 
e2 Regression coefficient for time .OOS650 
in LPRT (eq. 71) 
e3 Regression coefficient for time .OOS749 
in LPRY (eq. 72) 
e4 Regression coefficient for time .OOS814 
in LPRP (eq. 73) 
es Regression coefficient for time -.001564 
in LPRM (eq. 74) 
e6 Regression coefficient for time -.003297 
in LPRO (eq. 75) 
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labor force. However, slight variations from year to year still exist. 
As explained by Hamilton et al. (14, p. 152), fluctuations in the 
labor force participation rate are resulted from changes in unemploy-
ment rate. As unemployment increases, some workable people withdraw 
from labor force because of the "discouraged worker effect." This 
sugg~sts a negative relationship between labor force participation rate 
and rate of unemployment. Therefore, equations of labor force partici-
pation rate for various groups of workable people were estimated in 
the following form. 
LPRTt c2 + d2 (SUEMt~l) + e 2 (t) 
LPRYt = c 3 + d3 (SUEMt-l)· + e 3 (t) 
LPRPt = c4 + d4 (SUEMt-l) + e4 (t) 
LPRMt c5 + d5 (SUEMt-l) + e 5 (t) 
LPROt c6 + d6 (SUEMt-l) + e6 (t) 
(71) 
(72) 
(73) 
(74) 
(75) 
Data from 1965 to 1974 on labor force participation rate for each 
age group (48, p. 222) (49, p. 216) (50, p. 212) (51, p. 214) (53, 
p. 220) (55, p. 344) and unemployment rate (52, p. 216) (56, p. 356) 
for the nation were applied to estimate coefficients for the above 
equations. These coefficients are presented in Table XIX. 
Finally, the civilian labor force is computed by subtracting 
military workers from the total labor force: 
CLBFt :;: TLBFt MLTYt 
where 
CLBFt 
MLTYt 
civilian labor force in the year t; and 
number of military workers in the year t, which is 
assumed as a constant in the study. 
(76) 
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Employment 
Since employment is determined by the level of output, which in 
turn is a function of exogenous final demand, employment was also 
treated as exogenous in the demographic model. Employment projections 
of input-output industries for 1980 have been presented in Chapter IV 
(Table VIII). The additional number of jobs created by increased 
recreation demand has also been estimated in Chapter V. Projection for 
employment levels of government administrative workers was not made 
in this study. The estimated number of 1980 government workers, 80,900, 
as reported by the Oklahoma Employment Security Commission (26, p. 4), 
was used to calculate total employment of 1980. Therefore, under the 
impact model, the 1980 state employment would be 1,230,000. Based upon 
the 1970 employment, 938,000, shown in population census report (39, 
p. 159), there would be an average annual increase of 2.74 percent of 
employment for the decade from 1970 to 1980. This annual rate of change 
was applied in the model to estimate employment for each year since 1970. 
Hence, 
where 
TEMPt (TEMPt-l) (1 + RCEM) 
TEMP = total state employment of the year t; and 
t 
RCEM = annual rate of change in total employment, which is 
assigned the value of .0274. 
(77) 
Then, the unemployment rate of the state can be calculated as follows: 
(78) 
The national unemployment rate which affects migration (see 
equations 65 to 69) was also an exogenous variable. Unemployment rates 
for each of the years from 1970 to 1976 were 4.9, 5.9, 5.6, 4.9, 5.6, 
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8.5, and 7.4, percent, respectively (56, p. 356). It is assumed that 
the unemployment rate remains at 7 percent from 1977 to 1980. 
The demographic simulation system contains 39 equations specifying 
relationships among variables. A flow chart is presented in Figure 5 
to illustrate the model. 
Results of Simulation 
The computer language, DYNAMO, was employed to conduct the 
simulation of the model. Features of DYNAMO have been discussed in 
detail in the user's manual (29). The computer program of the model 
will not be presented since the equation form used in the program is 
similar to the original form. 
Population projections from 1971 to 1980 by age group are given in 
Table XX. Published data are also included for comparison purposes. 
Because young adults (ages 20 to 24) and prime aged (ages 25 to 44) are 
not separated in the published data, projected population for these two 
groups was combined to make the comparison. Results of the simulation 
are close to actual figures except for the population of children 
(Table XX). The number of children of the state has declined continu-
ously since 1970, while the projections show a very slight increase 
over time. The decrease in the population of children in recent years 
does not necessarily suggest that the trend will con.tinue permanently; 
it only indicates that the proportion of children of state population 
will decline in the future. The number of children will account for 
22 percent of the projected population in 1980, down from 25 percent 
in 1970 (Table XX). .The proportion of teenagers and middle aged also 
will decline. However, oldsters (over 65 years of age) and people 
Rational 
:Unemployment 
. 
INet Migration 
Children 
Teenagers 
Birth 
- Teenagers 
-- Young Adults 
o.- Prime Aged 
..- !Middle Aged 
l 
Population 
~~~-+._> Children 
.j. 
-~~~44--> Teenagers 
.j. 
Labor Force I+-
--~--> Teenagers 
Young Adults ~--~+->;Young Adults ~~~~--> Young Adults 
.j. 
Prime Aged 
Middle Aged 
Oldsters 
~~---H-+-> Prime Aged 
.j. 
---<t-1-1-++->IMiddle Aged 
t 
~--....... .._--> Oldsters 
' 
Death 
State ~ 
Unemployment ,___ Children 
- Teenagers 
- Young Adults 
- Prime Aged 
...._ __ Middle Aged 
Employment 
Growth Oldsters 
~-~--> Prime Aged 
~----> Middle Aged 
-----> Oldsters 
Figure 5. Flow Chart of the Simulation Hodel Used to 
Project Oklahoma Population 
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Year Population 
1970 Census 2,559 
(100) 
1971 Proj. 2,592 
(100) 
1971 Publ. 2,600 
(100) 
1972 Proj. 2,625 
(100) 
1972 Publ. 2,634 
(100) 
1973 Proj. 2,650 
(100) 
1973 Publ. 2,663 
(100) 
1974 Proj. 2,689 
(100) 
1974 Publ. 2,681 
(11) 
TABLE XX 
POPULATION PROJECTIONS AND AGE STRUCTURE, 
OKLAHOMA, 1971-198~/ 
(1000) 
Young Adults 
Children Teenagers & Prime Aged Middle Aged 
638 294 790 537 
(25) (11) (31) (21) 
640 293 812 536 
(25) (11) (31) (21) 
635 296 811 540 
(25) (11) (31) (21) 
642 291 836 536 
(24) (11) (32) (21) 
632 300 844 544 
(24) (11) (32) (21) 
641 289 855 535 
(24) (11) (32) (20) 
624 308 862 548 
(23) (12) (32) (21) 
644 289 880 537 
(23) (12) (33) (20) 
613 310 884 549 
(23) (12) (33) (20) 
Oldsters Source 
300 (38' p. 415) 
(12) 
311 
(12) 
308 (41, p. 3) 
(12) 
320 
(12) 
314 (33' p. 32) 
(12) 
330 
(13) 
321 (65, p. 32) 
(12) 
339 
(12) 
325 (55' p. 32) 
(12) ..... 0 
~ 
TABLE XX (Continued) 
Young Adults 
Year Population Children Teenagers & Prime Aged Middle Aged Oldsters Source 
1975 Proj. 2 '714 642 287 898 539 348 
(100) (24) (10) (33) (20) (13) 
1975 Publ. 2, 712 608 313 905 551 334 (56, p. 28) 
(100) (23) (12) (33) (20) (12) 
1976 Proj. 2,755 644 288 922 543 358 
(100) (23) (10) (34) (20) (13) 
1977 Proj. 2,808 648 290 952 550 368 
(100) (23) (10) (34) (20) (13) 
1978 Proj. 2,858 651 292 980 557 378 
(100) (23) (10) (34) (20) (13) 
1979 Proj. 2,905 653 294 1,006 564 388 
(100) (22) (10) (35) (20) (13) 
1980 Proj. 2,952 654 295 1,034 572 397 
(100) (22) (10) (35) (19) (14) 
a/ 
- Numbers in parentheses indicate percent distribution. 
between 20 and 44 years of age will increase, both in absolute and 
relative terms. 
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The total population of the state can be expected to reach almost 
3 million in 1980, which is an increase of 15 percent or 393 thousand 
persons from the 1970 level. Of course, accuracy of population projec-
tions in the study is subject to how industries respond to the advan-
tages of waterway transportation. If firms do not expand capacity or 
locate plants in the state, or if another recession occurs, then down-
ward adjustments of the population projections will be necessary. 
Earlier unpublished population projections made by the Oklahoma 
Employment Security Connnission (OESC) indicated a slightly slower growth 
of the state population, as compared to the simulation results. The 
OESC projection for 1980 was estimated at 2.9 million. However, the 
discrepancy is not substantial. The state population increase does not 
necessarily imply that every county and town in the state will have 
population growth. The OESC data indicated that some rural counties 
may lose population in the future. Further research effort would be 
required to forecast the geographical distribution of the population 
change. 
Projected labor force and employment data from 1971 to 1980 are 
presented in Table XXI. Published data from 1971 to 1974 are also 
presented in the table to facilitate evaluating the results of simulu-
tion. The projections of labor force and employment seem to be slightly 
underestimated. However, the differences between projected and corres-
ponding published data are less than 5 percent of the actual figures. 
The unemployment rate of the state in 1980 is expected to decline from 
the higher level of the early 1970s (Table XXI). 
Year 
1970 Census 
1971 Proj. 
Publ. 
1972 Proj. 
Publ. 
1973 Proj. 
Publ. 
1974 Proj. 
Publ. 
1975 Proj. 
1976 Proj. 
1977 Proj. 
1978 Proj. 
1979 Proj. 
1980 Proj. 
TABLE XX! 
LABOR FORCE AND EMPLOYMENT PROJECTIONS, 
OKLAHOMA, 1971-1980 
Civilian 
Labor Force Employment Unemployment 
(1,000) (1,000) (Percent) 
981 938 4.4 
1,026 964 6.0 
1,037 985 4.9 
1,033 991 4.1 
1,074 1,025 4.5 
1,068 1,018 4.7 
1,111 1,064 4.2 
1,088 1,046 3.9 
1,136 1,086 4.4 
1,115 1,074 3.7 
1,144 1,104 3.5 
1,178 1,134 3.8 
1,208 1,165 3.6 
1,241 1,197 3.6 
1,274 1,230 3.5 
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Source 
(39, P· 159) 
(25, P• 4) 
(25, P· 4) 
(25, p. 4) 
(27, p. 27) 
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Although the employment projections by industry were not estimated 
in the simulation model, data presented in Tablex VIII and XVII may be 
used to disaggregate the total employment shown in Table XXL Since 
the 1970-80 percent increase of labor force is greater than that of pop-
ulation, the rapid increases in the total labor force come from not only 
population growth but also the higher labor force participation rate. 
Therefore, the unemployment r_ate may increase if industries fail to 
expand at the same pace as estimated in the study. 
The unemployment rate is difficult to predict, because it depends 
upon the employment level and the labor force. Forecasting the labor 
force is another intricate task. In this model, employment is assumed 
as exogenous and the labor force participation rate is a function of 
both the state unemployment rate and time. Obviously, factors deter-
mining labor force participation rates for various age groups would be 
more complicated than this model suggested. Although the regression 
coefficients (71 to 75) are negative (Table XIX), unemployment could 
have positive effect on the labor force participation rates. For 
instance, when a husband loses his job, secondary workers (wife and 
children) in the family may join the labor force (seek jobs). Unfortu-
nately, the complex human behavior cannot be handled by economic 
theories alone; inputs from sociologists will be necessary. 
Generally speaking, the performance of the simulation model seemed 
reasonable. Improvement in the migration data and development of sophis-
ticated theories underlying the behavioral equations would strengthen 
the demographic impact analysis. 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
Summary 
Historically, eastern Oklahoma has been a rural, low-income 
region. Since the 1970 completion of the McClellan-Kerr Arkansas River 
Navigation System, a $1.2 billion project undertaken by the Corps of 
Engineers, the public has anticipated a rapid economic growth for that 
part of the state, particularly. The reason for this optimistic expec-
tation is that the low-cost water transportation should attract new 
industries and firms into the region and thus create more jobs and 
higher incomes. 
However, whether industrial expansion will be induced by the 
Arkansas River Navigation System as well as how industries will respond 
to the waterway project have not been systematically analyzed. Although 
economic growth has continued in Oklahoma during the past few years 
while the nation has suffered a recession, it does not imply that the 
available water transportation was the only factor causing growth of 
the state economy. Therefore, a study was needed on the effects of the 
Arkansas River Navigation System, which was isolated from other factors 
such as general trends. 
The study area chosen for analysis was the state of Oklahoma. 
Although the impact of the Arkansas River affects other states, selec-
tion of the state of Oklahoma as the study region facilitated the data 
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collection. The state population was 2.56 million in 1970 and the land 
area is about 70 thousand square miles. The two largest metropolitan 
areas in the state, Oklahoma City and Tulsa, have 50 percent of the 1970 
state population. Both of these cities have convenient access to the 
port facilities at Catoosa. 
The major objective of the study was to estimate the net impact 
on the Oklahoma economy of the waterway transportation and the water-
based recreation provided by the Arkansas River project. The specific 
objectives included, (1) determination of the relative importance of 
factors affecting location of industries; (2) estimation of the direct 
wBterway impact on selected industries which might utilize water trans-
port intensively; (3) estimation of the total impact of waterway 
transportation on the entire state economy; (4) measuring the economic 
effect from recreational visitations and recreational investments 
induced by the waterway; and (5) forecast of the demographic changes. 
Data from various sources were required to accomplish the study. 
Results of several previous studies on location of industries (firms), 
based upon interview techniques, were used to show that transportation, 
among many factors, did play a role in the selection of location. How-
ever, the survey techniques applied in those studies were not applicable 
to the objectives of the present study. Thus, alternative methods were 
employed to analyze the effects of the Arkansas River Navigation System. 
Because empirical studies showed different industries had different 
responses to location factors, procedures for studying the waterway 
impacts should be designed to reflect the effects on individual indus-
tries. Input-output techniques, by which specified industries may be 
handled with relative ease, seemed to fit the needs of the present study. 
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Hence, an input-output model was used as the basic analytical tool for 
the study. 
The Arkansas River Navigation System provides a low-cost means of 
transportation. Producers using water transport to ship their products 
could expand their market areas. Raw materials imported from outside 
the state would be less expensive if they were shipped by barge. This 
suggested a change in the pattern of interregional trade. Consequently, 
an interregional input-output model for 1967, which included Oklahoma 
and the rest of the U. S., was estimated from the input-output coeffi-
cient matrices for both regions, and interregional trade coefficient 
matrix. Final demand projections for 1980, obtained from the publica-
tion of Harvard Economic Research Project (34), were applied to the 
1967 model to estimate the 1980 projections of state output, employment, 
and income for the baseline model which reflected the economic structure 
"without" the waterway project. 
As the Arkansas River Navigation System came into existence, the 
trade coefficients were expected to change due to the change in trade 
patterns. Before measuring the economic impact of the water transpor-
tation, major waterway user industries were first selected, according 
to the commodity shipment data. The relationship between average ship-
ping distance and the proportion of total tonnage shipped by water was 
estimated. Then, for each of the selected industrie.s, the effects of 
average shipping distance, geographical distance, and final demand on 
interregional trade were specified. The results were used to estimate 
the projections of interregional trade. Finally, a set of new trade 
coefficients, in which the effect of utilizing the water transportation 
by industries was incorporated, was ·computed from the trade projections. 
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The input-output coefficient matrix under the impact model, calculated 
from the new trade coefficients, and the 1980 final demand projections 
were applied to estimate the 1980 output, employment, and income. 
Therefore, by comparing the results of impact and baseline models, the 
net effects of the Arkansas River Navigation System on the state 
economy could be measured. 
The economic impact of water-oriented recreation, another important 
function provided by the Arkansas River Navigation System, also was 
analyzed. Since the lakes and locks and dams supply a wide range of 
recreation activities, the Navigation System simulated the demand for 
water-based recreation. The increase in the demand resulted in higher 
levels of recreation expenditures and investments, i.e. additional 
final demand. Recreational expenditures included trip expenditures and 
annual expenditures by both on-site recreationists and recreation home 
owners. Recreational investments contained two components, investments 
in recreation equipment and recreation homes. The estimated aggregate 
recreation expenditures and investments were distributed to related 
input-output industries to estimate the economic impact on individual 
industries. 
Finally, the estimates in the projected employment change were 
applied to forecast the changes in the demographic sector. A simulation 
model was constructed. In this model, the state population was disag-
gregated into six age groups. Equations specifying birth, death, migra-
tion, and labor force participation for those age groups were estimated. 
Population changes were expected to respond to the job opportunities 
(or lack of such opportunities). The results of the simulation model 
showed changes in the state population structure and labor force. 
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Conclusions 
Empirical results of location studies discussed in the study 
showed that transportation was an important, but not the only, factor 
of selecting firm location. Since the Arkansas River Navigation System 
offers a low-cost means of transportation, expansion of industries can 
be expected to occur in Oklahoma~ However, data obtained from the 
transportation census indicated that only several industries directly 
take advantage of water transport. This was explained by the "trans-
portability" and other characteristics of products of different indus-
tries. Hence, only five input-output industries, namely, Chemicals 
(I0-27), Plastics and Synthetics (I0-28), Petroleum (I0-31), Primary 
Iron and Steel (I0-37), and Fabricated Metal (I0-40) industries were 
determined as major users of the waterway transportation. 
It was found that for each industry the proportion of total 
tonnage shipped by water affected the average shipping distance and 
thus the volume of interregional trade. The trade, in both absolute 
and relative terms, was expected to increase in 1980 due to the adoption 
of water transport by those selected industries. The expansion of the 
trade area for the selected industries will result in higher levels of 
output for almost all input-output industries. 
Given the final demand projections in 1980, the waterway transpor-
tation will bring about an increase of 7.8 percent, or $1.8 billion 
over the total output estimated for the baseline model. Major contri-
butors of the increase are the Petroleum and Natural Gas (I0-8 and 
10-31), Fabricated Metal (I0-40), and Real Estate (I0-71) industries. 
The increase in state employment, which was derived from the projected 
output change, will be 36,000 in 1980. The gain in employment will 
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primarily come from the waterway user industries and Crude Petroleum 
and Natural Gas (10-8) industry; and the gain in the services sector 
will account for one-third of the total. The 1980 income will increase 
by $301 million or 4.5 percent over the baseline estimate. The main 
sources of the increase will be the Petroleum and Natural Gas (10-8 and 
10-31), Fabricated Metal (10-40), and Transportation and Warehousing 
(10-65) industries. 
The increased recreation resulting from the development of the 
Arkansas River Navigation System was expected to yield about $118 mil-
lion of additional final demand for the state of Oklahoma and $54 mil-
lion for the rest of the U. S. in 1980. The increases in the final 
demand resulted from higher levels of recreational expenditures and 
investments by both on-site recreationists and recreational home owners. 
The 1980 state output will increase by $115 million due to greater 
recreation demand. An additional 7,400 jobs and $39 million of income 
will be created. The increases in output, employment, and income will 
primarily arise from the Wholesale and Retail (10-69), Finance and 
Insurance (10-70), Business Services (10-73), and Petroleum and Natural 
Gas (10-8 and 10-31) industries. Water transportation will have a 
greater impact on the manufacturing sector while recreation will have 
a significant effect on the services sector. 
The projected population in 1980, estimated from the simulation 
model, is expected to reach almost 3,000,00~ increasing from 2,560,000 
in 1970. The population increase will come from the following groups: 
young adults; prime aged; middle aged; and oldsters; i.e. those groups 
of people 20 years of age and over. The increase in children and 
teenagers is insignificant, and the proportion of population under 20 
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years of age will decline. The proportion of children (under 14 years 
of age) will drop to 22 percent of the total population in 1980 from 
25 percent in 1970; and oldsters will increase from 12 percent in 1970 
to 14 percent in 1980. This indicates an "aging" of the state popula-
tion. The main reasons for aging population are declining birth rates 
and death rates. 
The results of simulation showed a continuous increase in the labor 
force. The total labor force will be 1.27 million in 1980, a 30 percent 
increase from the 1970 level (.98 million). Since the population in-
crease for the same period is 15 percent, the growth of labor force must 
come from a higher labor force participation rate, in addition to the 
population change. However, the unemployment rate in the state will 
decline due to the rapid growth in employment. 
Limitations of Study and Need for Further Research 
There are several limitations in the study. First, the entire 
impact analysis was based on a static interregional input-output model .. 
Should a drastic change in technologies occur, the accuracy of the pro-
jections would be reduced. Fortunately, technologies generally do not 
change rapidly in a short period of time. Second, the study implicitly 
assumed that the economy, both national and regional, will not suffer a 
serious recession or depression. The results of the analysis will not 
account for a nationwide depression. Third, the projections, though 
conservative, relied on the assumption that firms will respond to the 
availability of water transportation. Finally, the study did not speci-
fy where the economic growth will occur and how the population will be 
distributed in the state. However, information obtained from 
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The Sunday Oklahoma, July 18, 1976, may be used as a reference. It 
indicated that the population will concentrate in the eastern half of 
Oklahoma in 1980, and that there will be a development of an industrial 
corridor, running from Lawton, through Oklahoma City and Tulsa, to 
Miami, Oklahoma. 
The lack of data on commodity transportation, consumption, 
production, interregional trade, and migration, especially at the state 
level, preclude the possibility of formulation of more sophisticated 
and complicated model for estimating the impact of the Arkansas River 
Navigation System. Although the results of the present study seemed 
reasonable, a dynamic model would be more useful when long-term projec-
tions are made. Again, developing a large-scale sophisticated model 
requires an improvement of the data system and inputs from many 
experts. 
The static model used in the study can be strengthened by updating 
the final demand projections, interregional trade coefficients, and 
technical coefficients. Additional data collection for migration and. 
related socio-economic variables will also improve the demographic 
model. Efforts to further refine the model by professionals from 
different areas, such as businessmen, engineers, government officials, 
sociologists, and economists, would be valuable. Similarly, full coop-
eration of all sectors in the state will be necessary to achieve the 
goal of economic development. 
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00002922 
00005169 
0.001798 
0.000225 
o.".lt 29<>b 
0.000225 
OoO 
0.000898 
0,0!12'180 
o.~Q2552 
00018653 
OoCOl798 
OoO 
0.000674 
0.001513 
o.o 
o.o 
o.o 
0.00,1160 
00047372 
000007<'5 
o.0'16332 
o.o 
00000151 
O.COIR87 
o.002973 
0.022155 
o. 0000 75 
0.000030 
..... 066'156 
00025762 
0.002•1• 
0.005.J'l2 
o.o 
0.002959 
0.000036 
O.t)OOl'12 
0.000012 
o.o 
0.000735 
OoO 
OoOl307.J 
OoO 
o.104015 
0.000011 
o. 0 
0.005452 
o.ooco>12 
0.001777 
o.oOOl42 
O,OO.Jl78 
o.00011a 
0.000901 
00000130 
000027"9 
0.0001119 
0.000012 
o.o 
o.o 17693 
o. 00 ~605 
000004911 
,,. ~06021 
o.OC04 74 
O.?OJ'I 72 
0,0000'17 
o.oZJ9b2 
0•007'128 
0.00~225 
o • ..,OCOZ4. 
"·000451 
tl.111232 
o.~o~••s 
o. 000427 
o.o 
OoOOl5'11 
0.0000.JJ o.00001z 
0.000005 0.000035 
o.o o.o 
o.o o.o 
09027:?75 000033'12 
o.00016J .o.19t'l35 
O.O&OJ73 00002279 
o.o o.o 
Oo003Jl'I 0.003000 
0.000292 OoO 
o. 0 o. 0 
0.004967 0.003957 
o.o o.o 
0.001104 OoOCl925 
0.000097 0.0000•1 
o.o o.00031a 
o.o 0.000094 
o.co1039 o.ooo.J78 
o. 0 o. 0 
0.001396 00000201 
0.00016.J 
o.o 
0.000012 
00000012 
o.o o.o 
o.ooo4B7 0.000:119 
0.001267 0.0001711 
0.000"01 0.000201 
0.013796 0.016102 
o.o 0.000900 
0.000130 o.0000'17 
o.o 0.000012 
0.0068.JI 0.013961 
0.00110'1 0.000331 
00000163 0,000165 
OoO 00000012 
o.o 0.000012 
c.oo"653 0.002007 
00188048 O~C035011 
00033199 0•295S96 
0,000065 ·OoO 
o.oo"•"e 0.0001115 
o.o 
o.o 
o.o 
o.o 
•:i.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.001195 
o.o 
o.OU952 
l),O 
o.o 
OoO 
0.000599 
o.o 
0.000599 
o.o 
o.o 
o.o 
000002e9 
o.0150'16 
Oo0.31075 
o.0029ae 
o.o00897 
o.ooC'59S 
0.03161.J 
0.002391 
0.0029811 
o.o 
o.o 
o.o 
0.0131•8 
0.333290 
o.01s"12 
0.00.0299 
o.Ol73JI 
Oe000046 
OeOOOIJJ 
0.000007 
o.o 
o.o 
o.o 
OoOOOIO'P 
o.o 
0.00001.:s 
o.o 
o.o 
o.001a2" 
0.000013 
0.00202:. 
o.oooz13 
o.o . 
0.0000•0 
o,001065 
00000013 
0.001919 
0.000100 
0.000033 
0.00019.J 
0.002011 
Oo0030C3 
0.000766 
0.002729 
o.o 
o. 000725. 
0.011186 
00003162 
o.001c92 
0.000066 
ooo~oo"o 
OoOIOJ'IO 
0.001071 
o. 257560 
0.077126 
o.ooooe7 
OoO 172.31 
INDVSfAY 
•I SCREW MACH PRDTSo ETCe 
•2 OTH~R FAUo METAL PAOTS 
.3 CNGINESo TURDINES 
••FAR~ M~C~ •• EOUIPe 
•5 CIJNSTAUCo MAClto El)UIPo 
•6 MATERIAL ,H.,NOL I NG MACH 
•7 ME"ALWO~l(.ING '4ACHINERY 
•e SPECIAL MACHo EUUIPo 
49 6E~EAAL MACHe EOUIPe 
50 MACHIN~ SHOP PROTS. 
61 OFr1cE. CUMPur. '4ACHSo 
52 SERVIC~ INDo '4ACHINES 
53 ELECTo TAANSMISSo EDPo 
5• HOUSEHOLD APPLIANCfS 
55 ELfCTo Ll~HTING EDUIPo 
56 ~4010 Tv. Erc •• cou1P. 
57 ELECTRONIC CUMPONCNTS 
58 MISCe ~LECTAICAL MACHe 
59 MOTOR V~HICLES, EDUIPe 
60 AIRCMAFTo PAMTS 
61 OTHER TRANSPORTo EQUIP 
62 PROF. SCl~N. IN~TRU. 
63 M(DICAL, PHOTOo EDUIPe 
64 MISCo MANUFACTUlllNG 
65 TR.At..i'iP•• llA~EHOUSING 
66 COMMUNICAo EX H~OCASTo 
67 AAO lOo TV UMOADCAS Tl NG 
68 CLEC.GASeWATL~ SANeSY. 
69 WttOLESALE ><IOTAIL T"ADE 
10 FINAN((, INSURANCE 
71 RfAL EJTATE, R~NTAL 
72 HOTELS, PE'4SONAL SERVe 
l3 "USlN~SS SCkVICtS 
74 11r.s£AACtto UeVELCPMLNT 
75 AU10e PEPAlke ~CRVICES 
76 AMVSEM~N15 
77 MfOoo f.DUC• SF.AVICCS 
76 FEOLMAL wUVTo tNfEAP~o 
7111 STATt; LO<..AL ~nvt. t.NTe 
TABLE XXII (Continued) 
--~~----·-~-------------------------~-----------------------------------------------------------
31 
o.o 
Oe000306 
o.o 
OoO 
o.o 
0.000201 
o.o 
o.o 
Oo000t'9• 
OoOOOOll!I 
0.000001 
o.o 
o.o 
000000~6 
0.000001 
00000015 
OoC 
OoC00'14 
0.00003~ 
o.o 
Co000884 
00002536 
OoO 
o.o 
00000135 
0.000202 
0000016? 
OoOOlt;'!2 
00000144 
')0000046 
o.o 
0.000029 
o.0001e2 
Co000076 
o.o 
00001633 
o.oo 0019 
00000019 
00000874 
00011526 
o.o 
o.o 
e.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
t' .o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 0.000010 o.o 
OoOOOO~J Oo00?Jl7 OoO 
0.00,062 e.oo,12s o.o 
Ooao0094 o.001~es o.o 
0.0401•1 Oe02J9J5 OeO 
00001136 Oo0025J6 OoO 
o.o o.o o.o 
Oo0ldl47 Oo0097J6 OoO 
c.01so~~ o.~2st74 o.o 
0 0 0?~721 o.oo~677 o.o 
Oo0?.0Jl7 Oo00~676 OoO 
000006~7 Oo00l8~4 OoO 
o.02~on• c.oJ0716 o.o 
o.o o.o o.o 
o.o~oJR2 c.ono6o~ o.o 
o.o~co~" ~.oo~toJ o.o 
OoCOOllO Oo0004ft2 CoO 
Oo000h54 Oo00084h OoO 
o.c~~•~~ c.~0~1~2 o.e 
34 
001100225 
00024992 
o.o 
o.o 
o.o 
00000225 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.oo 1573 
o.o 
OoO 
o.o 
o.o 
OoO 
00006292 
00000449 
OollC.0660 
o. 013035 
000044~4 
o.o 
o. 00 3621 
flo0.364011 
OoCO'JO?O 
o. 01213.., 
0.001~2· 
0• 02d'lY2 
o.o 
OollOO'J96 
Oo001l2~5 
OeC0~67• 
Oo0!'.ll•7 
o.o 
35 
00000422 
0.000311 
OoO 
o.o 
OoO 
0.000241 
0.001026 
o.o 
0.000121 
0.000015 
o.o 
o.o 
0.0004112 
o.ooooJo 
o.o 
00000302 
o.o 
0.000030 
0.000075 
0.000121 
o.o 
o.oooJJ2 
o.0001e1 
00001962 
O. OZ•257 
00003426 
o.o 
c. 0401 74 
0.031625 
o.ooH5S 
0.006466 
0.001706 
o. 02J4,,,. 
o.o 
Oo00?921 
o.oOOl'!>I 
o.ooo•Az 
0.0012,;2 
0.000~11 
36 
0.000213 
0000824!1 
00000189 
o.o 
o.oo•e11 
Ooll01646 
00000593 
0.00002• 
Oo00Gd69 
0.000011 
o.o 
00000367 
Oo000439 
0.'100036 
00000272 
00000249 
o. 000012 
0.000116 
00000391 
00000059 
00003669 0.000437 
00023052 0.002009 
o.o 0.000012 
00002532 Doll 
00022079 0.000106 
0.0004~5 0.000378 
00002402 00002682 
Oe004&16 o.OOC272 
00012923 00001937 
00017338 00004193 
o.o o.o 
0.000399 o.oco201 
00004670 00005256 
o.ocoo91 0.0000&7 
00000033 OoC00062 
0.000227 00003851 
o.o 0.00002• 
00000467 00001842 
00003961 ·0.001323 
00000195 o.o 
39 
0.019422 
o.oo•462 
o.o 
o.o 
00001195 
o.o 
Oo00t'697 
o.o 
o.o 
o.o 
o.o 
o.o 
IJ.001793 
o.o 
o.o 
o.o 
o.o 
').0 
o.o 
Oo ll2649 
o.o 0.,00097 
0.000201 00000616 
O.~COll6 00000130 
0.000676 00001721 
o.01~~Q6 0.0~~~·1 
OeOO~S75 Oe004QOl 
0.000012 o.o 
00000213 'loO 
0.0000,7 o.o 
o.0001oc, o.o 
0.027765 00021246 
0.0020•• 0.001195 
o.t) o.o 
0,040265 Oo0Jl353 
'lo021Zl2 Oo0i'·H5'>6 
o.~cu~9• o.oo~ti72 
0.006021 0.00321• 
0.001~09 o.oOOY74 
~.02141~ o.01~Q23 
o.,, o.o 
~.003164 Oe000H'4 
o.~001•2 0.0000?7 
0.000~~2 o.ooo•~~ 
~.~JC~~2 0.00011~ 
~.Jo11~~ 0.000~~2 
o.o o.o 
o.o.soo2 0.005976 
0.012768 o.o~s612 
0.00•26• 0.00627'!> 
0.)C190l ,.005q7~ 
O.OOOJ31 0.0~0897 
o.oo~~9J 0.016731 
o. 0 0. 0 
Oo~OOJ54 o.00059~ 
OoJ00047 o.o 
o.~001a9 n.o~o2Q9 
o.ooozv~ o.ooozyv 
0.00010,, o.o 
40 
000011836 
Oo0354S;ll 
0.000001 
OoOC0026 
00008736 
0.000346 
o.ooJ269 
OoOOOZ26 
0 0006684 
00000366 
o.ooo?07 
Oe004494 
o.009e1• 
00000114 
0.000001 
0 .oo 0659 
00000026 
o. 000066 
OoOO'l2.>6 
00005926 
o.001se5 
00001246 
0.00041'6 
OoOOOJ73 
o.021Jsl 
00006552 
t'o 0 
00007211 
O.OJl41J6 
Oo'lObOJ!t 
0 .o l :19'15' 
0.00,900 
l')eCl6272 
o.o 
0.001205 
Oo 000206 
0.000019 
o.eo1ot1<> 
o.oo~ocJ• 
TABLE XXII (Continued) 
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INOllSTRY •• 42 45 . , •• •• 50 
-------------~-------·-------------------------------
LIVESTOCK• PAOTSo 
2 OT11ER .. <il<ICo PROT:io 
::S f'ORCSTltY, FIS11LRIES 
• AGRle f"OHES• Ft SHe SY• 
S IRON, FERROo ORt.S M!No 
6 NONFERIWUS OHC'S "INING 
1 CO .. L MINING 
8 CRUDE PETRO,, NATL GAS 
9 STON~, CLAY MINING 
10 CHEM FE~T MIN MINING 
It NEW CD"i:iTfWCTION 
12 MAINTo• REPAIR CCNSTRe 
1:1 ORON .. NCf., .. CCt.SSllR IES 
t• Fuoo. ~·N~~EO P~OT$. 
as TOCACCO MA~UFACTUUES 
16 FABRICS 
17 TEXTIL~ P~OTSo 
18 loPPARCL 
19 MISC, TEXTILE PAOTSo 
20 LUMBER, WOOD PROTSo 
21 WOODEN CONT .. INERS 
22 HOUSEHOLD ~URNITURE 
23 OTHER FURNITUR~ 
24 PAPER, ALLIED PROTSo 
25.PAPERHOA~O CONTAINERS 
26 PRINTING, PU~LISH1~G 
27 CHEM, SEL.ECTo PR;>TSo 
28 PLASTICS, SYNTHETICS 
29 DRUGS, CUSMET I.CS 
30 PAINTo AL.LIED PltOTSo 
31 PETRO• RE~4TEO INOSe 
32 RUHBCR, MISC, PLASTICS 
33 LEATHER TAN~JN6 PAOTSe 
3• F001WE&R• LEATe PROTSe 
35 GLASS, "LASS PRDTS, 
36 STONE, CLAY PMOTSo 
37 PRlM .. RY IRON STEEL MFA 
38 PRIM .. RY NONFERROUS MFR 
39 METAL CONTAIN~RS 
40 FABRICATED METAL PROTS 
o.c 
0.00012• 
·o.o 
OoO 
o.o 
o.o 
o. 000124 
o.o 
o.o 
o.o 
o.o 
Oo 00 I I I l 
o.ll00124 
0.002101 
00000124 
o.o 
OoO 
00000989 
00000124 
0.002120 
00000495 
00000124 
o •. oo 185'5 
Oo0C09!\9 
c.007789 
o. 000495 
Oo0063C5 
000001165 
0.0004<;5 
00000989 
o.00J215 
Oo02089S 
o.o 
o.o 
00001236 
0000519.1 
c. t67531 
o.c53291 
0.000049 o.o 
00000146 o.o 
00000016 OoO 
o.o o.o 
o.o ~.o 
o.o o.o 
Oo000.142 Oo 0 
o.o o.o 
00000163 o.o 
Q,('00016 o.o 
o.o o. 0 
o.oo 1462. Oo 0 
00000016 00000204 
00002762 o.o 
o.ooo~?.8 o.o 
0,000033 OoO 
00003364 n.o 
0.001122 o.o 
Oo00003J OoO 
Oo002J40 OoO 
o.oc~9•l 
0.000634 
Co0003C9 
0.003•13 
0.011115 
c.000975 
OoOl 3310 
o.o 
o.ooo•e7 
o.0012t:4 
O,C09279 
0.015227 
0.0000•9 
0.0000-;5 
0.002746 
0.0055~7 
00120516 
Co090961 
OoO 
c.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
c.o 
o.noo204 
OoO 
o.o 
o.o 
o.o 
o. 00'120• 
c. 00•367 
00001034 
OoO 
00000123 
OoO 
o.o 
o.o 
o.o 
00000617 
o.o 
o.o 
o.o 
o.o 
0.000986 
o.o 
0,001126 
00000123 
o.o 
o.o 
(', 000740 
o.o 
0.002220 
0.000493 
0.000123 
00000740 
00000617 
00002636 
o.ooo 740 
o. 002343 
o.o 
0.000123 
00004686 
0.002096 
00018126 
00004316 
o.o 
o.o 
0. 00 3083 
Oo 122419 
00007275 
00000039 
0.000110 
o.ooooos 
o.o 
o.o 
o.o 
00000180 
o.o 
OoO 
o .• o 
o.o 
Oo00252J 
0,000008 
(1,002137 
OoOOOl 73 
o.o 
o.o 
00000936 
o.o 
00001069 
o.OOOl41 
o.o 
o.o 
o.coo~~2 
00001352 
00000809 
o. 001965 
o.o 
00000259 
0000235'3 
o.oo36Jt 
o. 020561 
0.0000~6 
o. 000031 
o.o 
00001430 
o. I '59360 
0.010123 
o.o 
o.o 
o.o 
OoO 
OoO 
:1.0 
00000193 
o.o 
o.o 
o.o 
o.o 
0.000110 
o.o 
o. 0009C.J 
Oo'l 
0.000110 
o.o 
0.1)00385 
o.o 
00000385 
o.o 
OoO 
o.o 
o.o 
o.o 
o.o 
o.o 
OoO 
o.o 
o.o 
o.o 
00000966 
o.o 
0.001158 
Oo000194 
o.o 
o.o 
OoC005SO 
OoCOOI 94 
0.000112 
o.o o.o 
o.o 0.000580 
00001541 o.o 
0.000385 o.ooo3s6 
o.,oo57d 0.000966 
o.~00385 0.000112 
0.000578 ·0.0013.52 
o.o 
o.o 
0.002696 
O,OOl7J2 
OoOIC/877 
o. 0 
Oo? 
o.o 
00000193 
OoC61667 
00007685 
o.o 
00000194 
0.000194 
Oo00172J 
o.os-.462 
o.o 
00000194 
00001158 
OoOC.6282 
Oo044C.05 
Oo05Bl24 
o.o 
000000119 
OoO 
OoO 
o.o 
o.o 
0.000117 
o.o 
o.o 
o.o 
o.o 
Oo001t50 
o.o 
o, 0.02JO') 
o.ooe>111 
o.ooos.H 
o. 000266 
00000884 
o.o 
00003538 
00000177 
00000089 
o.o 
00000619 
Oo0<'.'1061 
00000973 
0.002653 
00001061 
0.000531 
O,OOOJ53 
00005660 
Oe0222..3H 
o. 0008'.14 
o.o 
0.002 742 
0.002919 
00074705 
OoQ.28214 
00000038 
o.coo113· 
o.o 
o.o 
o.o 
o.o 
0,000245 
o.o 
00000038 
c.o 
o.o 
0.0017~3 
o.o 
o. 003072 
o.oOOl68 
o.o 
o.o 
00000961 
o.o 
00001809 
00000339 
o.o 
o.o 
00001338 
0.002713 
OoOOC886 
00003241 
o.o 
0000(1226 
0.000565 
o.ooS954 
Oo00'>615 
o.ooo~A6 
0.00003., 
o.o 
Oo C0'5800 
00110736 
00035931 
0.000011 
o.ooo 142 
o.o 
o.o 
o.o 
OoO 
o. 000071 
o.o 
o.o 
o.o 
o.o 
00002988 
o.o 
000029811 
0,00~213 
00000763 
o.o 
Oo0Cl423 
o.o 
0.000112 
00000570 
o.o 
o.o 
0.0001t2 
c.,03984 
0.000783 
00002277 
o.o 
o.oo?•26 
o.o 
00002348 
O.OC'49AO 
0.000071 
Oo000'>71 
00000284 
0.013375 
OoCd0684 
o.0•11119 
0.002120 0.000016 o.o o.o o.o o.o 00000194 o.o o.o o.o 
OoOC.0869 Oo01~582 00002656 00012331 0.002815 00032348 00011974. 00045372 00023817 00010458 
TABLE XXII (Continued) 
----------------------------------------------------------------------------------------------------------------------------------
INDUSTRY 
•I SCREW MACH PADTS, ETC• 
42 OTHER FADo METAL PKDTS 
_,.3.ENGiNESo TURBINES 
44 FARM MACHo• EOUIPo 
45 CONSTRuc. Ml•CH. EOUIPo 
46 MATERIAL HANDLING MACH 
47 METALWORKING MACHINERV 
46 SPECIAL MACHo EQUIPo 
49 GENERAL MACH. EaUIPo 
50 M4CHINE ~ttOP PRDTSo 
Sl OFFICE, COMPUT. MA(HSo 
52 SERYIC~ INO• MACHINES 
53 ELlCTo TRANSMISSo EQP• 
54 HOUSEHOLD APPLIANCES 
55 ELECTo Ll~HTING EOUIPo 
56 RAOIO rv. kTC •• EuutP. 
57 ELECTRONIC Cu~PUNENTS 
511 MISC. F.L.ECTRICAL t4ACH• 
59 MOTOR Y~HICLESo ~QUIPo 
60 AIRCRAFT• PARTS 
61 OTHER TRAN~ORT. COUIP 
62 PROF. SCIENo INSTMUo 
63 ~~OICAL, PHOTJ. EQUIP• 
64 MlSCo MAN~FACTURING 
65 TRANSP•• WAHEHVU51NG 
66 COMMUNICAo EK DRCCASTo 
67 RAOl.Oo 111 ilHOA!:'CA.iTING 
68 fLEC.GAS,WAT~U SAN.sv. 
69 WHOLESALE RETAIL .TRADE 
70 FINANC(, INSUMANCF. 
71 R~AL ESTATEo N(hTAL 
72 HOHLS• n.RSONAL "'lHV• 
13 HUSINr.SS ~(~Vl~tS 
14 RESt::A~cu. DfVr:.LO~MfNT 
75 AUTO, ~r:µAf~, ~LRV(C€S 
76 AMUSF.:M!:NTS 
11 ME Do, f llUC o SERVI CC5 
71 F(OLNAL GOVT, ENTf~~Mo· 
79 STAT~ LOCAL Ga~r- ~NTe 
•• 
o.c11a69 
D. 02.9302 
o. ODD I 24 
OoC06lll:! 
0.001236 
o. 00 0 2• 7 
0.005564 
D.001113 
OoDl~6oa 
OoO 
o.o. 
o. 000619 
o. 0(1061., 
0.000371 
0.1) 
00026954 
00000371 
o. 000495 
Oo02.H38 
Oo0l0B9D 
0.00012• 
o.oo:;o69 
o.oODl24 
o.oOJZIS 
Oo0129B2 
Oo0059J5 
o.o 
0000754:2 
00016197 
Oooose1t 
00008776 
o. 00141)4 
o.01J12• 
o.o 
0.00061., 
0.00111 ?• 
o.cCOl>IQ 
o.ooo9tt'' 
0.00012• 
42 43 46 . 41 411 
----~~-----------------------------------~------------------------
0.0157'51 
0.051946 
OoD 
CoOOOl79 
00013634 
1).000569 
00009636 
0.000975 
o.oo"d07 
0.000016 
Co000098 
Oo001?66 
Oo00J559 
C.OllOJC9 
o.oOOOQ8 
o.oo:u o• 
OoOOOJCQ 
00000650 
Oo?OIJ97 
0.023645 
o.0005e5 
o.oot&5B 
_C.00011\J 
00001576 
0.016121 
0 ollv40 30 
o.o 
o.oo9r.o• 
00026440 
Ootllll\516 
0.01?:?'5~ 
0,001111!2 
0.01 J7<!1 
D.o 
Co'.lOCe7" 
OoC''>0212 
?o0006l!2 
OellO lO'i'I 
o,.,on 79 
Oo000"197 
0.000~41 
0.002'>44 
o.o 12260 
0.1631173 
C'oO 
0 .000620 
"• oc•2110 
000457(58 
o. 0;!(> 1,)5 
CoO 
0 .0110408 
o. 000408 
o.o 
CoD 
OolJ6902 
o.o 
o. 009(,04 
Oe006JJ4 
o.s•94•6 
o. 020638 
D. ooozc4 
o.o 
o.o 
0. 01)04 06 
c.D 
o.o 
o. ooo~o• 
0.0001113 
o.o 
o.o 
OoO 
CoC01)40!1 
o.o 
o.o 
o.o 
o.o 
OoO 
noo 
o. (125<>63 
Oo·l2SIOO 
o. 04D31l 
0.044515 
o.oe•7os 
OoOD0493 
o.o 125911 
00001356 
o.085431 
DoOZ6239 
t'oO 
o.co1110 
0.002•66 
00001233 
o.oo~45J 
0.017387 
o.Do.0170 
o.ooea78 
OoOll.'975 
D.0014eo 
0.0055•9 
00001233 
OoOOOZ47 
00004193 
OoOl 7179 
o.oo 3329 
D.o 
D.005426 
C'oO 3'i07'l 
Oo0067BZ 
GoOO J6?J 
Do00l8'50 
o. 0;! 1?22 
o.o 
o.DOCll6J 
Oo00.Dl2J 
D.000611 
000012.13 
0.00012.J 
o. Cl65!!0 
o. 033370 
00015619 
o.001696 
o.063296 
o. coD621 
o. 0 J8'!Q4 
0.0001•<;1 
o. 0350 JZ 
00001620 
o. 0000 Jl 
o.Dcooe6 
0000329~ 
o.ooooJ? 
o.oooooe 
0.00011" 
o.cOOOl6 
00000488 
O.COl615 
D. 004 74e 
o. 000!111 
00000354 
00000165 
Oo0003~1 
Oo013'54J 
Oo ~D"iO 77 
o.o 
0.C'082 I l 
OoD3241• 
Oo00R779 
o.ro66'11 
00001831 
OoCl6364 
o.o 
00001234 
o.nDOl6~ 
o.ooon8a 
Oe0014 I'S 
o.Do,1JJ 
o. OD854D 
Oo042.J60 
0.0016511 
00002696 
De406080 
o.Oll9J9 
'•00d657 
Oo00'<Z42 
Oo07dl65 
o.aos969 
Oo00019l 
OoOlv975 
0.020811> 
o. 0 
OoO 
,oD 
00002688 
o.OOIS41 
D. 00d279 
D.oos~6!1 
0.000963 
0.000•58 
o.o 
o.ooo.ia5 
D. G017C2 
OoOD2503 
o.o 
Oo00250J 
D.011521 
').002rl68 
o.oo•o•• 
?0000770 
·a. COt>.1~4 
o.o 
00000578 
o.o 
OoOOOJhS 
OoD0;J770 
OoO 
o. 025297 
o. 160062 
o.o 
D.ao6566 
0.;)•78QS 
0.000966 
Oo0.3381111 
Do016609 
o. 040591 
D.01506• 
o.eo•101 
OoC040!16 
00014415 
Oo00~406 
o.o 
DoD0921l 
o. 0 
0.001352 
D.~19892 
Do01>6!122 
o.Doo5110 
00007853 
o.o 
00005021 
D.co~214 
D•CD.i!l24 
o.o 
Oo OOH 76 
o. 01.!11>7 
0.0010'10 
.)oC036J8 
o.ooD966 
"· OJ7c.!.9 
o.o 
Do00DJ96 
o.o 
o.oc.oJe6 
.o.ooaseo 
o.o 
O.D07020 Oo006•07 
o. 0Jll947 Oe025305 
00005660 00002845 
o.002742 0.000?02 
Ool21Z57 Oo025•75 
o.oc2211 o.oooee6 
00018043 o.Dl7617 
Oo0524&7· 00003147 
o.o6oat• o.01esJ~ 
0.009375 00002562 
o.oooes4 o.ooo?07 
0.0011~0 0.004579 
0.02bt54 0.022R94 
o.oco1~6 0.000411 
o.oooou9 o.oooJSll 
o.ooe756 o.DC4541 
0000008~ DoOOIJ56 
OoOOl7b9 OoOOD735 
D.002Jt10 o.co2so2 
D.002122 0.020783 
o. 004D6!1 
o.001so3 
OoODOl 77 
0.000619 
0.010967 
o. 004246 
o.o 
Do01)4865 
c. 0?7Q49 
OoCO$tll7 
0 0 0?.l 757 
000015<12 
D.J12s2!. 
o. 0 
o.oooso• 
00000177 
o. ;)007'16 
o.co12Jiit 
o. 0000tl~ 
0.11009110 
OoOC'6877 
OeD0016? 
Do00DJ95 
O.Ol307b 
o. 00!.446 
o.o 
0.007&01 
0.029564 
0.004Q7& 
o.ooi:.e~c;o 
O.OOltt~S 
o.Ol76h 
OoO 
OoODll 12 
o.oootett 
0.000<>•2' 
Oe00l4t;9 
o.onci a J.2 
50 
00)0704' 
00020916 
o.o 
o.o 
00000570 
Oo000Zl3 
Oo03•23J 
0.0006•1 
Do011667 
00099172 
o.o 
o. 0~0071 
OoC'0'5976 
Oo0t'?071 
OoO 
0.000996 
o.001•2J 
e. <'0'" 711 
Oo0Dl0b7 
DoD34077 
0.001494 
00004766 
"·00?213 
Oo00!>426 
O.Ol4"t.il!i 
o. 004553 
OoO 
0 00011466 
0.025398 
o.ooe6ilO 
Oo'll3Dl9 
0.0021 s• 
Oo0179<l9 
o.o 
O.D00925 
o.oD~<!&J 
OoODD&54 
o.0"2eD 
0.000011 
TABLE XXII (Continued) 
INDUSTRY 51 112 IS4 55 116 51' 1111 IS9 60 
--~~----------------------------------------~---------------------------------------------------------------~----___.,__.. ____ 
l LIY~STnCKo P~OTSo 
2 OTHtR AGR!C. Pl<OTS. 
3 FO~C-J.T!f'I', Fl SHl:f.I (f.S 
·4 AGRlo fORESo FISHo SVo 
5 IRON, rFu~o. OM~S MIN. 
6 NONf~R·rnus Oll~S MINING 
7 COAL MINING 
e CRUDE PET""o., 0 NATL \iAS 
9 STONEo CLAY MINING 
JO CHEM Ft~T M[N MINING 
II NEW CO,.STRVCTIUN 
lZ M~l~T., R~PAI~ C0NSTR, 
13 O~CNANCE. ACCr:ssoq1ES 
1• FOOD• KIN0REU P~OTS• 
15 TOOACCD MANUFACTUR~S 
16 FA6RICS 
ll' TEXTIL~ P~OTSo 
18 APPAl!EL 
19 MISC, TEXTILE PRDTSo 
20 LUN6ER1 WOOD PROTSo 
21 WOODEN CONTAINERS 
22 HOUS!:tiOLD FUl<NI TURE 
23 OTkER FuRNITU~E 
21t PAPER• ALL ff'O P~~TS. 
25 PAP[RODAf<D CUNTAINt.RS 
26 PRINTIN~, PU~LISHING 
27 CHEM, SEL~CTo PROTSo 
26 PLASTICS, SYNTHETICS 
29 DRUGS, COSMETICS 
3·0 PA f NT. A.LL r E 0 Pil.:>Ts. 
31 PETRO, RELATtO INOS, 
32 RUDAER, MISC. PLASTICS 
33 LEATHER TANNl:-4G PROTS, 
J• FOOTWEA~1 LEAT, PHOTSe 
3S GLASS 1 GLASS PHOTSe 
36 ST~N~, CLAY PAOTS. 
37 PRl~ARY l~ON STEEL MFR 
l8 PRIMARY N~NFERROVS MFR 
39 MElAL CCNT4IN~QS 
40 F4Ul<IC4TED MET4L PROTS 
OoO 
o.o 
o.o 
o. 0 
o.o 
-'oO 
OoO 
o.o 
o.o 
o.o 
o.o 
o. CO I J69 
0. () 
0.002053 
o.o 
OoO 
o. 0:)0342 
00000342 
o. 0 
o.o 
00000048 
OeO(IOC96 
o.o 
o.o 
o.o 
OoO 
01000240 
o,., 
o.o 
o.o 
Oe·O 
o.001se2 
o.o 
OoC027tJO 
t.0001•3 
o,o 
0.001391 
0.000719 
o.o 
01001966 
00000342 01002710 
o.o o.ooo3e• 
0.007185 o.o 
OoCOZ737 OeOOllq~ 
00000684 0.006137 
o.ooJC79 0.000719 
o.001c26 o.oo~417 
Oo 000342 o.o 
o.o 0.000192 
00000342 0.0063Z9 
0.001026 0.002253 
00007773 01022156 
o.o 0.00)048 
o.o o.oooo4B 
00001026 0,001391 
00044136 0.006712 
Oo008397 o.0~1372 
0• OOb442 Oo04 3048 
o. 0 o.o 
0.001026 o.oa6923 
0. 000046 
0.0001 JI\ 
o.o 
o.o 
o.o 
o.o 
00000232 
o.o 
Oe000046 
o.o 
o.o 
0.001620 
c.000092 
Oe002t\24. 
01000232 
0000)602 
o.ooo~!'Z 
OeOOQQ26 
OoO 
o.oooe80 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
00000200 
o.o 
o.o 
"· 0 o .• o 
0.000•01 
OoO 
o.001•0J 
o. 0 
0.000802 
o.o 
o.ooc40I 
0,11 
0.001002 
Oo000463 o.ooc743 
OoO 01001604 
o.o o.o 
00006157 01000601 
o.ooJo56 o.00661e 
01002546 00000601 
o,oos602 0.003209 
o.oo.3102 0.002005 
0000018~ 01000601 
o.ooJ~)4 0.004211 
0.000769 o.0Joeo2 
c.013352 0.021235 
0.000046 o.o 
o.oc,o•6 0.000401 
0,0011•2 0.017245 
OoOC9320 00005614 
o.osJS77 0.034959 
D.067708 0,022134 
o.o o.o 
00003426 Ooll•903 
o.o 
o.o 
OoO 
o.o 
0000051'8 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
Oo '>0057A 
Oo D 
o. 0 
o.000578 
00000578 
OoO 
o.oott54 
OoO 
Oo 001154 
o.o 
o.o 
01005317 
OoO 
o. 001732 
Oo 002972 
o.o 
c. 0017 32 
Oo0028B8 
0.010454 
o.o 
o.o 
00093395 
Oo04!>616 
0.031;212 
Oo 138&20 
o.o 
o.22e655 
00000051 
00000152 
OoOOOOll 
o.o 
OoO 
o.o 
0.000135 
?10 
OoO 
o.o 
o•o 
o.000871 
0.00296] 
0.00~933 
00000236 
01000135 
OoO 
o.000119J 
o.o 
00000281 
OoO 
0.000101 
OoO 
OoO 
o.o 
OoO 
0.000101 
o.o 
o.o 
OoO 
OoO 
00001314 
o.o 
o.002124 
00000202 
o.o. 
o.o 
o.ooosoe 
OoO 
OoO 
000004311 0.000202 
00001339 o,o 
o.o o.o 
o.oot90S 0.007684 
o.001JS4 o. ,o.3134 
0.001624 0.000708 
00001477 O.CI0866 
0,001410 Oo002932 
0.000197 00000101 
~.000202 c.ooOb07 
0.002399 o.C01415 
0,007163 01010616 
0.000028 o.o 
o.nooo-5 o.o 
o.0012ss 0.015536 
0.000011 0~004752 
OoOC6259 OoC09•49 
01018864 0.0211005 
o.o o.o 
0.000157 0,004955 
OoO 
OoOOOIJ7 
o.o 
OoO 
OoO 
OoO 
0.000215 
o.o 
OoO 
OoO 
o. D 
0.00068? 
o.o 
0.002335 
0.000137 
o.ooo6s7 
o.o 
0.000924 
OoO 
00000412 
0.000412 
o.o 
OoO 
01000550 
o. 0076Q4 
0.000412 
00020074 
o. 00412 2 
00000137 
0.000137 
0.00137• 
01038610 
Oo 0 
o.o 
Oe0005~0 
o. 00bl21 
0 .o 25595 
Oo 11193 3 
o.o 
01000824 
0.000015 
01000031 
OoO 
OoO 
OoO 
o.o 
Co000367 
o.o 
0.000046 
o.o 
o.o 
00001713 
o.oOOC15 
0.000119 
c.000061 
o.uoo 152 
01003105 
o.C00413 
0.009'558 
o.1'00719 
00000168 
0.000015 
o.nooo31 
00000321 
0.000.121 
0 .o 00260 
01001009 
OoOC0301 
0.0000111 
Oo0'l4532 
Oe0016b7 
01026395 
o. 00:>031 
01000015 
OaOOAQJS 
o. 1'01957 
o.oen310 
0.0111\164 
o.o 
00005092 
Oo 000054 
00000161 
OoOOOO I 0 
OoO 
OoO 
OoO 
Oo0t'Oll5 
OoO 
OoO 
OoO 
o.o 
00001592 
0.0000 32 
Oe0030Ell 
OeC\00247 
OeOO-Cll\65 
00000169 
?1000665 
C'oO 
1),000210 
00000276 
OoO 
00002863 
o,oooe11 
o.00001s 
o.~01033 
01001237 
00001315 
00000229 
.,.OC1126 
Oe003S4b 
o.ocs~49 
t).000045 
0.000~45 
o.ooo.oao 
o. 00227• 
0.020011 
0.041208 
OoO 
00000198 
TABLE XXII (Continued) 
-----------------------------------------------------------·-----
INOUSTR't 51 &2 '55 S6 51 68 59 60 
-------------------------------------------------------------------------------------------------------------------------------
Al SCREW MACH PROTSo ETCo 
42 OTHER rABo MLTAL PRDTS 
43 ENGINES, TVH~INES 
44 FAAM MACH.• ~UVIPe 
•s CONSTR:tJC. """Crt. EllUIP. 
46 MATERIAL HANDLING MACH 
41 Mf.TALw.:J~ICING MA.;Hl>,Eil'I' 
•8 SPECIAL M'Cti. ~au1P. 
•9 GE~EHAL MACH. ~~UIPe 
50 MACHIN!:: SH:JP PRDfSe 
51 OFrlCE. CO~PUTe MACHS. 
52' Sf:.PYICE JND. MA(Hlt..iES 
53 FLECTe T~A~S~l5$e CUP. 
5.4 HOUSIF- .. tnLO APPL( A"ICf.S 
$5 ELf:CT. LlG.HTIN.C.. E.IJvIPe 
56 ~AOJO rv. ETc •• EOUIP. 
57 ELECTRONIC Cu~PCNENTS 
58 MISC. ELECf~ICAL MACH• 
$9 MOTO<! Vi:li!CLt!io EOUIPo 
60 AIRCQArT. PARTS 
61 OTHER TMANSPORTo EQUIP 
62 PMOF. SCl~N. IN~f~U. 
63 fol:EOICAL • .->ttoro. f:QUIP. 
64 ~rsc. MANUFACTURING 
6~ TRANSP•• WARl~l1UUSING 
66 COMMUNICA. EX ftkOCASTe 
67 RADIO, IV U~UAOCASTING 
6e EL£C.~AS.wATFR SAN.SY. 
69 WttOLE.SA.Lf:. ~f:TAll. f~luJE 
70 FINANCC. INSUi~ANCE 
71 REAL ESTA?~, ~r~TAL 
72 UOfEL~• Pl.f.fSUNAl.. SfRYe 
73 OUSlN~~S S~t,VICES 
74 ~ESEAJ~CH& UtVLLCPMtNT 
75 ~UTO. µ~PAIR, S~MVIC~S 
76 AMU~fM~!'N1 S 
77 Meo •• f_ouc. sci-ivtCf.s 
78 r~OLUAL G~vt. L~Tl~Pw. 
79 STAT~ LOC4L G~vr. ~~r. 
0 0007 2111 
o. 001 l!l!I 
o.o 
00001026 
o.002n5 
o.o 
00003763 
0002984!5 
o,0452.19 
0.000767 
o.o 
0000095') 
00000!>11 
o.006qs1> 
Oo012'l96 
000190!!2 
oooc2222 
0 .000556 
00012917 
Oo000!116 
00010244 
o.coo6e4 o.0011•e c,oc,232 
o,C49611 0.027041 o.oo~~J5 
OeOOlll•:l C.OOO.J48 Oe001~18 
o.097169 000002•0 o.o 
0.01179~ 0.057534 o.0106QS 
00001211 00010911 o.06e1e1 
OeO Oe0C7048 C.C02Ql7 
0.0~•••1 0.004459 o.001~ss 
0.2611•1 c.000479 ~.oss464 
o.OJS?•7 o.oooo•a o.022?7Q 
0.003421 0.01~•04 00001250 
00007869 Oo00~562 000021!5 
Oe048926 o.045066 OeOt•769 
o. 0 
0.0011212 
o.o 
0.000664 
00005458 
o. 003763 
o.o 
0.002051 
0.0111141 
O,Cil3421 
f,007527 
O. 00 IO 26 
o.010'\n6 
o.o 
0.00068• 
o.o 
o.oooJ•:? 
o.cco6e• 
o.o 
0,000192 
OoO!SO•N 
~0.000143 
0.002013 
l).Ot :•4YO 
o.00•01s 
c.o 
o.0'-4906 
o. 04 0660 
"!.oo 34~2 
o.oo->7">J 
o.o.>1cc1 
c.01 J112 
o.o 
c.onoo1s 
OoOO~l43 
t.0:>0 ... 11 
o.oo 11";1 
c.00C'096 
00006401 
00010973 
CoOOOI JO 
o. 00,602 
o.013947 
t'o004 769 
o.o 
OeC070~17 
0.0261~2 
o.0077 .:H 
OeCOQ537 
Ool'020J7 
0 • 0 I 304 J 
o.o 
o.ootn~• 
o.oo"~-•2' 
o.oconeo 
Oooo1n111 
OeOOOl~H 
00025261'1 
00022918 
OoO 
00015241 
o.o 
0.002606 
Oo 0 041113 
OoOO!ll95 
o. 0300 21> 
OoO 
o.o 
0.002JIO 
o. 0 
00002310 
00001403 o.001so6 
0.024666 OoOOl464 
0.002•07 o.o 
0.003409 o.o 
0.016443 0.010394 
o.t<>7040 o.069290 
0.001219 oooc2~10 
o.oo•a13 0.0011236 
OeO OeC6B7t2 
0.000259 0.024252 
0.000200 OoOIJ2'10 
00013235 Oo0173l2 
0.193711 o. 002:110 
00004613 
O.Ot-'~65 
o,o 
00005013 
Oo 00ll091 
o.oo 1604 
o.o 
Oo00~209 
0.019015 
o, 001604 
o.oo 2607 
Oe000601 
::>.c2~•61 
o.o 
o.ooc200 
n.o 
Oo0002CO 
.,,.,01002 
o.o 
0,000571! 
o. OOQ236 
o.o 
o. 002310 
o, 004620 
o, Oo 1154 
o.o 
0.001132 
00010970 
0000()578 
o,or12 110 
o.ooo-;7s 
O. ('\Qr.)774 
o.o 
o.o 
o.o 
o.o 
(', 0 
c,, 0 
Oo 01704!5 
0.013110 
'),0 
0.000006 
OoOOOOZ2 
0.000101 
OoOIOZ75 
000157112 
00028917 
o.o 
o.o 
OoO 
0.001415 
000041!52 
0000911!1 
00011679 
o.o 
Oo 0 
0.000131 
00000137 
Do00947!5 
0.000056 00000506 0~004397 
00003066 O,OJ7005 00012504 
o.~03a20 0.000202 0.003•36 
,.003d37 o.o o.o 
0.000629 o.ooJIJ4 o.0109q3 
o.~21~5s o.c3~96.l o.02sss7 
Oe000095 0.001314 O~J01786 
o.ooeoto o.ooJ~36 0.007969 
o.o67J79 o.Js2o~J o.112J~s 
Oel36657 Oe020A~9 Oe006S•ft 
o.001e3~ o.oooHos o.ca1110 
o.occ112 o.o OoOl5BOI 
Oo03I041 o.o•B!>33 0.000131 
0.000006 
Q.001477 
o.ooOJ65 
'), 0 00 :>56 
o. 006• 73 
o.0011a1 
o.o 
").004432 
Oe02C>552 
O. OOJOJ4 
O.OOd7Q3 
O.'lOltHi2 
. C. OZ! 3119 
o.o 
0.001635 
o, 0 002 JO 
0.001•71 
J.C02:>7'1 
i')e0GOl24 
o.o 
Oo00:'>358 
0.000202 
0.000?10 
Oo00758J 
Oo00J4.J8 
o.o 
0,004651 
0.021 ('>37 
o.oo~t.29 
0.00~662 
o.c1.H618 
O.C!23J!5 
o.o 
O.COQ70!1 
Li. 01)0202 
a.coo 10s 
o.cooe~d 
OotOOIOI 
0.000275 
o.0059oe 
o.coo21s 
o.ooo6R7 
0•012916 
0.003022 
o.o 
Oo006J2! 
00035724 
0.0027•8 
a. J0522 I 
o.oot6-'9 
0.012092 
o.o 
0.00002• 
Q.000IJ7 
0.000::.-.,0 
o.::ico1,07 
o.0001Jr 
00032466 0.012770 
Oo02B264 00014056 
0.002122 00000216 
o.~oee11 o.ooooc2 
OoOIB520 0.0006•4 
o.ryoo•tJ o.cootat 
00013045. 0.021617 
0.1)00122 
00012555 
00011790 
0.000101 
o. 0 0~·658 
o.')ott.52 
0000019~ 
o. 004 3.?Ft 
Oe0C2A75 
Co0015?9 
o.012se" 
0.317353 
0.001096 
o.oooJ62 
0. 0.06 2~• 
0.00021• 
0.000122 
0.016287 
0,001621 
o.o 
0.003977 
0.022190 
o.00211eo 
0.001820 
0.0Cf'l704 
o. ')l lb07 
o.o 
O.O')QJ~? 
~.OOOObl 
O.OCOJ'l"3 
0et'l)001UJ 
0.0000'1.? 
o.~oooJ3 
0.006538 
0.041692 
c.ooo..,'lb 
o.'loOt4o 
0.002041 
'> .000oe.z 
0.0006~7 
OeC42Jl l 
Oe009'::>2• 
0.002•16 
01000152 
00165900 
0.000049 
0.,160~2 
l).002Q?4 
o.::>00.-?.2 
o.oa?cs• 
0.0011217 
o.o 
o.oo6J81l 
0.021~4 7 
0.003727 
'1e'l04717 
'l.OC•4.Jl 
Oe02JZ.J7 
o. 0 
t'.')015•~ 
0·'>00~4.J 
o.noa J-1tt 
") .oo 14 l'\fll 
o.C1co1~• 
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L IVFSlOCl<o PROTSo 
~ OTHER AGRlC. PMOTS1 
3 f"O<'ESTRY, l'ISHtRIES 
• AG~l. roM:LS. FIS••· sv. 
5 IO:ON1 fEJ:;tHl), ORtS MIM 1 
6 NONFERROUS OOtS MINING 
7 COAL MINING 
8 CRUDE P~T~O •• NATL ~AS 
9 ~TONF., CLAY MINING 
10 CH~.M Ff.RT MIN MINING 
II N~W CONSTRUCTION 
12 M4l NT•, ~t.PA.l~ CON'.)TAe 
13 ORDNANCE. ACC~S50RIES 
14 rooo, KINaREO rROTS. 
15 TODACCO MANUFACTU~ES 
16 FAIJRIC~ 
17 lEXTfLC PROTS, 
lB APPAREL 
19 MISC, TEXTILE PROTSo 
20 LUV.OER, WOOD PH01Se 
21 WOODEN CONTAINERS 
2Z ttOUSEHO<.O FURNITURE 
23 OTHER FURN f TURE' 
24 PAPER, ALLIED P~nrs. 
25 PAPE~DOARO CONTAINERS 
26 PRfNTfNG, 1-'UDLIS><INla 
27 CtiEM1 S~Ll.CT. p,-:;i:ors. 
28 PLASTICS, SYNTHCTICS 
29 DRUGS, COSMETICS 
30 PAINT, ALLIED PROT5e 
31 PETRO, RE;.LATEO INOS, 
32 RUBAERo MISCo P<.ASTICS 
33 LEATHEI-) TANNING PROTS• 
•34 FOOTWEAR, LEAT, PRDTS, 
35 GLASSo G<.ASS PROTS, 
36 STCNE. CLAY PROTSe 
37 PRIMARY IUON STE(<. MFR 
36 PRIMARY ~0~.iFEl-tROUS MFA 
39 HETAL CONTAINcRS 
40 FABRICATED METAL PROTS 
o.oooo6i o.0~0066 
ooooota6 0,000267 
o. 0 o. 0 
o.o o.o 
o • ., o.o 
o.o 0.000066 
0.000124 0.000066 
o.o o.o 
o.o o.o 
o.o o.o 
o.o . o.o 
0.000?•2 0.001132 
o.o o.o 
OoCOJ462 O.OOJ5~5 
00000247 C.000267 
0.001361 o.001J79 
0.017668 00000066 
00000989 c.000932 
o.ooo6tA 0.000066 
o.1015eJ o.oooe66 
o.o 
0.021513 
00000186 
Oe009460 
o.o 
O.OOOA3J 
0.000557 
00000575 
00000186 
o. 006J07 
o,oc12qe 
OeCZ7266 
o.o 
00000062 
O.l')CSSQ• 
OoOl I IQI 
O.C52246 
"· 0•804 J 
o.o 
OoC.87672 
Co000599 
0.000799 
00000066 
000024)1 
Oe0030•1 
0.001132 
o.0011q7 
C.000999 
c.oooe66 
c.oooa66 
OoOCIS<JB 
0.031367 
c.000066 
OoOOOIJJ 
0000261>'1 
c.0001qq 
000168~2 
o,OJ9125 
00000333 
00001264 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
Coo 
o.o 
c.o 
OoOOIC96 
OoO 
c.o 
o.o 
o,o 
o.o 
o.o 
o.o 
o.o 
o.o 
0. 001125 
o.o 
o.oo•Jss 
c.001125 
o. 005481 
o.o 
o,001096 
o.o 
c,ooe521 
o.o 
o.o 
0, 2 i2303 
00003288 
0. 0 ·)5•81 
o.oc~S59 
o.o 
o.0032e8 
o,oooo.5• 
o, 0(' ~269 
Oo00075b 
o.o 
o.o 
o.o 
00000216 
o.o 
00000271 
o,o 
o.o 
0.002378 
o.o 
0.006864 
Oo<:'CC216 
0.015780 
OeOC5Sl2 
o. 00 2!,i.Q~ 
00000540 
0,025237 
o. 000632 
o.coo102 
o.o 
000178.l.) 
00019617 
o.ot24B4 
o. ~o 77;!:8 
Oo02~723 
O.OOC648 
0.008917 
00004539 
0.07~388 
00003188 
o. 00 2486 
0.004· 161 
00003513 
Oo O:tO 100 
oo0~264 
o.o 
0,003837 
00000069 
Oo 002962 
0.000006 
o.o 
c.o 
o,o 
o. 000062 
o.oos110 
o.o 
0.000010 
o.o 
o. 033661 
0.000006 
o. -oois :S J2 
Oo0001J2 
o.o 
00000123 
o, 000259 
o.o 
00000056 
o.o 
o.o 
o.o 
Oo000742 
00000184 
00001922 
0. 000738 
o.o 
0.000106 
o,oocoe6 
Oo C•2066 
o.oo~6'>2 
0.000002 
o,oooolJ 
o.ooo067 
o. 000914 
o, 004CJ4 
0.0001111 
o.o 
o.o 
OoOOOO JS 
o, ~001.01> 
0.000006 
o.o 
o.o 
o,o 
o.o 
o.o 
o.~ 
o.o 
o.o 
Oo02d601 
0.000006 
OoOOIB95 
0,000153 
:>. 0 
o.o 
0.000329 
o.o 
0.000006 
o.o 
o.o 
o.o 
e.001494 
o.o 
0.002489 
Oo ~O'l !:JS 
o.o 
0.0000•7 
o.o 
Oo006349 
0,)01130 
o,o 
o. ~00029 
00000006 
,,000012 
O.'loooo6 
Oot'Oll500 
o. 0 
OoO 
OoCOOI05 
o.000J11> 
o,o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
00006586 
0.000527 
OoO 
o.o 
c.o 
o.o 
o.o 
o.o 
OoO 
OoO 
00000369 
.)oO 
0.001106 
OoO 
OoO 
o.oooa5a 
o.o 
o.ooo5eo 
0.000316 
c.o 
0.000105 
o.o 
o.o 
OoO 
o.o 
o.o 
o.o 
00000019 
o.ooOo~• 
OoOC0003 
o.o 
o.o 
o.oooooe 
0.021078 
0.:JFJ7672 
0.000003 
OoO 
o. 0 
Oo 02991 I 
0.000003 
0.001057 
o.ooooe1 
OoO 
o.o 
00000229 
o,o 
0.000022 
o.o 
o.o 
o.o 
00000592 
00000011 
0.000554 
o. 001.'70 
o.o 
0.000027 
OoO 
00007597 
00000197 
OoO 
0.000016 
0.000003 
0.000021 
0.0001111 
00000433 
o.o 
oooooooa 
0,00004 J 
0.0001?6 
o.ocooo9 
0.001211 
o.o 
o.ocooo• 
o.ooooc4 
0.000 .3tH 
O.O~OvJo 
o.o 
o.o 
0.003•06 
o.oocoio 
OeC'0725l 
OoOOt'T'I' 
0.0000~~ 
o.oooc1z 
o.0002e9 
OoOt\0099 
0.000211 
0.00001>0 
OeOJOl74 
0,00001.! 
o.o 
OoO 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.ooJil37• 
0.000,1;> 
Oe0CJJ7C 
Pet::'C'C27C 
o. 0 
0.000003 
o.no' 12 
o.o 
0.000006 
00000352 o.o 
Oo000055 ·OoO 
0.0000•5 o.o 
OoC06~15 0000938.9 
Oo004BB5 OoO 
OoOC2650 00019530 
00000323 0.000117 
00000312 o.o 
0.000489 0.00008• 
OoOOOC86 OoO 
o,012•ss c.002•511 
0.002784 0.,00333 
c.o o.o 
o.oooooq o,0)0048 
0,000406 o.ooooc6 
OoCOll•6 Oa000006 
Oo00()'l49 o • 0000 33 
0.000212 o.o 
OoOOOOC5 OoO 
OoOOl 716 o.o 
I NOUS TRY 
41 SCREW MACH PRDTS, ETC, 
42 0\HER FAB, METAL PRDTS 
-3 ENGINES, TURBINES 
4• FARM MACH •• EQUIP. 
45 CONSTRUC. MACH. eou1P. 
•6 t-1ATE-'flAL HANDLING MACH' 
47 METALWO~KlNG ~ACHl~ERY 
46 SPECIAL MACH• EQUIP• 
•9 GENERAL MACH. cuutP. 
50 MACtHNE SttOP PROrs. 
51 OFFlCEe COMPUTe MACHSe 
52 St~V.IC~ IND. ~ACHl~~S 
53 ElECT. TRANS~lss. LOP. 
54 HOUSEHOLD APPL I ANCl" S 
55 ELf.CT. LIGHflNG f:.QUIPe 
56 RADIO TV, lTC.,fUUlPe 
57 ELECTRONIC CU~PO~tHTS 
58 MISC. EL~CTRICAL MACHe 
59 MOTOR VEHlCLESo lOUf P, 
60 AIRCRAFT, PARTS 
61 OTHER TRANSPORT, EOUIP 
62 PROF• SCI EN, INSTRU, 
63 MEOtCAL• PHOIOe EQUIP• 
6• MISCe ~~NUl-ACfURl~U 
6S TRAN'iPe • WARL.ttOUSI NG 
66 COMMUNICA• E~ d~OCAST• 
6T RADIO, TV UROA0CA,TING 
68 ELEC.,AS.wATF.~ SAN.~v. 
69 WHOLESAL~ RETAIL TAADE 
TO r 1 NANCE, I NSU•O•NCE 
?l REAL ESTATE, RLNf AL 
1Z HOTELS. P~~~ONAL SLHVe 
1!1 OUSIN!:~S Sll"lfC(S 
?& A(S£AUCH. OEVlLflPMrNr 
15 AUTO, ~EPAIN, 5~4VIC~S 
Tl'> AMUSf:Ml'. ... I S 
17 •u:o •• eouc. SfRVICES 
18 F"Co-ti:JAt. GOVT. f NTLf.PR• 
,. SlAfE LO~AL ~nvr. (NT. 
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61 e1 e> 
Oo0095el 0,012122 o.oOJ014 
0.019442 0.021610 o.o054ot 
0.002647 o.o o.o 
o.ooJe~5 0.000133 o.o 
0.0020•0 0.001132 c.o 
c.~oo?•? o.0001JJ 6.o 
OeOC05S.7 C.Ot0l369 O.O 
Oe000310 OeOClB66 Oe003286 
o.00~5q4 ~.010052 c.ooa769 
o.otc92~ o.o~o066 0.001096 
o.cvota& o.o o.o 
o.co1os1 0.012249 o,o4?560 
0.001112 o •. 021cc~ o.o04385 
Oe0Jd457 o.0001qq o.o~q966 
0~009~27 0.00~060 o.0021q3 
0.000124 0.21?550 Q,27Q534 
o.oo-01e~ c.Ot4!tt o.02a117 
0.000311 o.ooot~J c.o 
0.037035 o.lOJS95 o.ootC96 
Oe054347 0.101787 Oe1~48J3 
o.o4049t o.002ee2 o.o 
0.000371 o.~40675 0,052618 
Cl.OlOl24 -1),00?732 0,016635 
0.00•1•? 0.00•0~1 o.oo•Jes 
Oe02442Z Oe00945J 0.00128R 
0.002~2"' o.co6t25 o.ao?t9J 
o.o o.o o.o 
o.OO?.Q06 o,oOJ927 o.OOI091'> 
0.-027617 o.0222J5 0.012059 
0.003586 o.oo•Q9? 0.0010?6 
o.o-·or,•Jo 0.001'>;?:! o.o:>JZK8 
o.ooio•o o.ooiz~• 0.0010~~ 
o.OIOlR7 o,0?54Q7 0.00767J 
o.J o.o o.o 
o.o~0618 0.0009"2 o.o 
o.o~o~•7 o.ono2~1 o.o 
o.oo04J1 c.noe1~7 o.o 
o.clo'!O• '>.cot5Jt o.o 
o,c,~062 0.000133 o.o 
0.011565 
0.015834 
o.o 
00000865 
o. 000540 
0.000432 
o.o 
o. 000271 
o.ooe26e 
o.oooc54 
o.o 
0.000432 
OaC"07133 
IJ.C')J702 
Oe0':>2:324 
O, t.'C4378 
o.cooos4 
0.000054 
0·<'00540 
o. 02'ltl993 
0,01)3405 
o.oo 1·2.42 
o.oo 1061 
o .. ~12~•7 
o.ot..,R07 
o. 004Q72 
o.o 
Oe.l0~620 
o. o J'l656 
o.00~242 
Oel'.>14121 
o.O'l19<\6 
o.oJs~o5 
.,, 0 
0.00.,913 
1),000?.16 
o.C007C2 
('.002J7" 
0.00010'1 
65 66 6T 68 69 TO 
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o.00012s 
o. 0011134 
o. 001'100 
o.o 
o. 0 
0.000023 
o. 000376 
o. 0 
0.0010,9 
o.coot77 
o.ooOQ06 
0.000010 
OaOC0945 
o.oo~c2'> 
OaC00.236 
0.000123 
0.001322 
o.ootes?. 
o.OOl649 
o. 010937 
o. 000945 
o. 000501 
0.000123 
o. 000261 
o.o!.>O.l66 
o,oo'l276 
o.o 
0 • 0 I JQ36 
0,0239 ... ) 
o. 014 241 
0.02:-001 
Oa O!)l.!41 
0,0177.H 
o. 0 
0.01119• 
0.000129 
0.001'>?) 
0•0'>?0'~ 
o.02ot.'>~ 
o.o 
(),000018 
o.o 
o.o 
o.o 
a.a 
o.o 
o.o 
o.o 
o.oooosJ 
0.000018 
I). 0 
o •. o 
.,.~00035 
"·000024 
o. 012774 
o.o 
?.oooz35 
o.oooz82 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.-o 
o.o 
o.o 
o.o 
o·.o 
o.o 
0.00010~ 
o.o 
o, OO.ll61 
o.o 
o.o 
o.o 
o.o 
o.o o.o 
0,000012 o.oc00$3 
0.000347 o.oooa96 
o.00063~ o.OOOJl6 
0.00•160 o.01of>•J 
0.001349 o.o••3~7 
J,O 0.0056)8 
0.010797 o.oo~qse 
0,00961• OoOIJl20 
J.008402 0001027~ 
~.018663 0.022~~~ 
o.co1z41 0.00~214 
0.017404 Oe040~19 
o.o o.o 
o.no7696 o.oco~11 
o.OOOJOO Oe2bZQ~• 
0.0009~9 e.ooo9•s 
'l.?c••~J o.001J11 
o.~oo~•r c.Jo'a~b 
o.o 
0.000005 
o.o 
o.oo?ooo 
o.o 
o. 0 
o.o 
o.o 
o. 000003 
0.00000& 
o.oooooJ 
o.o 
o.oooocJ 
0.000019 
o.oooeoa 
0.000070 
o.o 
0.0000•9 
o. 000065 
o.o 
o.o 
0.000005 
0.000065 
o.~COl&6 
o. 0,!0934 
0.0~2&09 
o-.o 
00191976 
0,005A61 
o,oor4~2 
o.oos769 
o.o~::>•9B 
0.011000 
o.o 
0.001526 
o.0"001u 
(),l!OOllO 
o. 01760:, 
0.101910 
o. 000251 
0.000791 
0.000001 
0.000035 
o.0012e6 
o. 00002• 
0.000009 
0,000112 
o •. ('t00;450 
O.OIJOC'il7 
'l.ccoczs 
c.000119 
0.00010.s 
o.oc006s 
o.coo3~1 
o.~oo5•!> 
0.000033 
o.ooos13 
o.oooss• 
o.oo.:io12 
o.ooco42 
o.1)0.0146 
o.ooat66 
0.001060 
o.v1oese 
0.010290 
o.o 
o.01114s 
o.017703 
Ce0l!.t71.1 
0.1)54464 
0:.,0)4H') 
o,0467C7 
o.o 
0.0-_,1,.o~ 
0.000961 
0.,,0103'5 
n.OI096J 
o.oo.J6• I-
o.o 
!:',00006C 
o.o 
o.o 
o.o 
o.o 
o.o 
?.o 
o. 0 
0.0.00006 
0,000069 
o.-o 
o.o 
0.000,60 
t".000009 
0,00'.'084 
o.o 
o.ooooo:s 
o. 000·069 
o.o 
OoO 
o. 000018 
0.001220 
O,"JO<•t7 
O.OOb5~1 
0.023764 
'>•0 
.,.0170-01 
0.012061 
Oe1677'1l 
'>e049186 
O.OOlb-.J 
o.oe11oe 
o.o 
'>.00?..3.J ... 
o.O.,t'27t> 
0.<!0\17!>1 
0.02.'•5.1 
~.no2001 
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ll'<DUSlllY 
LIVESTOCK. PPUTS. 
l OTHfR AG~l~e V~OTSe 
J r-on(~STQ'f'. FIS.tit.:MIES 
4 A~Rle FO~~s. ~lSHs SV~ 
5 IRON. FL~ROe ORES MINe 
6 NONT(~n·_llJS ORC::i .. ININ<; 
l' COAL Ml1..,.IN\..i 
e CRUO[ PET~o •• N•TL GAS 
9 STON~, CLAY MININ~ 
10 (HtM FEMT Ml~ MlNtNG 
ll ~(~ CCN~TRUCTtPN 
t2 M~tNT., H~~AlM CJNSTR. 
13 ORONANC~. ACCESSO~IES 
14 FOOO, K H~DRt:U Pio.IDT$. 
15 TllO~CCO MANUl-A(TU4lS 
16 FABl'.-J lCS 
17 TCXTIL~ P~ors. 
16 APPA><C:L 
19 MISC. TEKTILE PROTS. 
20 LUMOER, wono P~OTS. 
2 l W(IOOE N COnT Ar N!.. RS 
22 Hf)USf"tfJLO Fvr~N l· TUQf: 
2:J OTtllR f""Ur~Nr rur:tE 
24 PAr'[M~ ALLf~O PMUTSe 
25 PAPl.R0'1A.~0 (U:\tT-AlNlRS 
2°6 PR l "H l NU• PUttL l 5t1t NU 
27 CHFM, SELECTe P~DTS. 
28 PLASTICS. SYNTtiETICS 
29 DRUGS, COS~ETICS 
30 PAINT• ALLIED PROTSe 
31 PETRO. qELATCO fNOSe 
3? RUHH~~. M(SC. PLASTICS 
33 LEATHER TANN(N~ PPOTSe 
34 FOOTWEAR. LEAT. PRDTSe 
35 GLASS. GLAS~ PkOTS. 
36 STONE, CLAY PROTSo 
37 PRIMARY IRON STEEL MFA 
38 PRIMARY NONFtPROUS MFR 
39 METAL (ONTAINL><S 
40 FABRICATED METAL PRDTS 
Oo021•71 
Oe C.2368.:> 
OeOOC'OOl 
Oo0002"i9 
o. o· 
o. 00{'11'\:?l 
o. 000'>:!2 
O.C063fl4 
o.0001e1 
o.o 
o.o 
0.0701R9 
o. OOC'lf'I) I 
0.00121:1 
o. 000022 
o. 000002 
o.o 
0.0001t)ilj 
Oo00C002 
0.000100 
o.o 
0.000015 
o.coooo9 
O.OGOJ75 
0~0000?.~ 
o.oco7t12 
OeC.Ot!086 
o.ooooo'i 
o. COOt>37. 
0.000022 
Q,019111 
o. co 079,; 
OoO 
OoOOOOIS 
o.ooc!l"li! 
Oo0002~'t 
o. 000035 
00000106 
o.ooooos 
Oo OC.0730 
72 
c.~00067 o.00012q 
OeOOOIQ5 C'eOOO J86 
0.000013 o,oono26 
o.o o.o 
o. 0 0. 0 
o.o 0.000 . ,04 
C.~~OOAl 0.000004 
o.o o.oooJ?O 
c,ooooq4 o,cooo26 
o.o OoO 
o.o o. 0 
OeC09740 0.000046 
0.000061 o.oono29 
o.~~1qo1 o.oc149z 
o.ocoJoJ o.o~o~q9 
Oe0028Q2 O.OOQ08l 
o.oooJ77 c.000004 
Oe004157 {'le00JC29 
O.C05t164 o.o 
0.000001 c.000011 
OoO 
OoO 
OoO 
o.cO:J519. 
Oo~o1se1 
0.()01540 
o.00Jes4 
o.o 
00016412 
Oo0004e4 
?0009450 
OeOOJ7A7 
Oo00?753 
'le00Q787 
coo·ooo1• 
00004022 
00000007 
'lo0003JO 
o.o . 
OoO 
OoO 
OoO 
(). 0 
Ce01J?.7Q6 
0.000324 
Oo 13,,205 
Oo002Q23 
OoO 
0 .0032~8 
00000268 
~.O'l3548 
o,ooos15 
CoO 
00000107 
0.000011 
Oo0002fl3 
ooo•,,oa4 
OoOOC077 
OoO 
OoO 
OoO 
OoO 
o.o 
OoO 
o.o 
Oo 0 
OoO 
CoO 
o. 0 
o.c 
OoO 
OoO 
OoO 
o.o 
o.o 
Ooa 
o.o 
CoO 
c.o 
o.o 
OoO 
OoO 
OoO 
o.? 
OoO 
OoO 
?oO 
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